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APPENDIX A
PREVIOUS REMEDIAL RESPONSE ACTIVITIES

The following is a listing of the response actions to the ground water pollution
problem at Montgomery Township Housing Development and Rocky Hill Municipal
Wellfield. The list includes physical remedial actions and well, septic, and soil
sampling.

Remedial Response Activities
Within Montgomery Township Housing Development

Date Event

11/19/79 Well samples from two homesites in the development were
collected by NJDEP and analyzed for volatile organics
(NJDOH, 12/7/79e).

12/4/79 Well samples from 21 residents were collected and analyzed
for trichloroethylene (TCE) and 1,1,1-trichloroethane by
Princeton Testing Laboratory (Dennison, 12/10/79).

12/19/79 Well samples from 36 residences were collected and analyzed
for TCE by Princeton Testing Laboratory (Dennison, 12/28/79).

1/28/80 Princeton Testing Laboratory reported on TCE analysis of
41 well samples from residences (Dennison, l/28/80d).

2/11/80 NJDEP analyzed 11 private well samples for chlorinated
hydrocarbons (NJDOH, 2/19/80d).
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Remedial Response Activities
Within Montgomery Township Housing Development (Continued)

Date Event

3/l*/80

5/12/80

Princeton Testing Laboratory reported on TCE content of
21 housing development well samples (Dennison, 3/18/80).

TCE analysis on one resident's private well was done by
Princeton Testing Laboratory (Dennison, 5/12/80).

11/18/80 Princeton Testing Laboratory reported on TCE content of
26 wells (Dennison 11/18/80).

1/2/81

2/10/81

3/16/81

NJDEP septic tank samples taken from five homes (Searfoss,
7/22/83).

NJDEP conducted volatile organic compound (VOC) scan of six
private well samples (NJDOH, 2/23/8 le).

Installation of Elizabethtown Water Company lines (Searfoss,
7/22/83).

7/1*, 7/20,
8/4/81

NJDEP conducted VOC scan of six private well samples;
nutrient, total dissolved solids (TDS), chloride analysis done on
one (NJDOH, 8/5/8la, 9/17/81).

9/25/81 Princeton Testing Laboratory performed TCE analysis of one
private well sample (Scaaf, 9/30/81).

10/15/81 Princeton Testing Lab performed TCE analysis of 34 private
well samples (Schaaf, 10/11/81).
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Date

Remedial Response Activities
Within Montgomery Township Housing Development (Continued)

Event

3/16, 3/18,
5/25/82

NJDEP conducted VOC scan and polychlorinated biphenyl
(PCB) analysis of six potable wells in development (NJDOH,
6/16/82).

6/14/82 TCE analysis was performed on 15 private well samples; VOC
analysis of 9 private well samples (Schaaf, 6/14/83).

5/2/83 Princeton Testing Lab VOC analysis of two well samples
(Searfoss, 7/22/83).

7/7/83 Somerset Clinical VOC analysis of one well sample (Searfoss,
7/22/83).

r

7/17/85

11/7,11/8,
12/3/85

WCC enters into contract with NJDEP to conduct remedial
investigation at MTHD.

WCC conducted electrical resistivity sounding and profiling
survey of MTHD.

1/86 NJDEP Division of Water Resources placed a restriction on
future well drilling for water supply wells in MTHD.

5/28/86-
10/8/86

WCC performed inspection of drilling, installation, and
development of 26 monitoring wells.
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Remedial Response Activities
Within Montgomery Township Housing Development (Continued)

Date Event

6/5/86-
6/6/86

Well samples from 35 residents were collected by WCC and
analyzed for VOC.

11/18/86-
12/4/86

Well samples from 20 monitoring wells were collected by WCC
and analyzed for priority pollutants plus 40.

11/3, 12/1,
12/2/86

WCC conducted field permeability tests on 14 monitoring
wells.

4/22/87 Second round well samples from 6 residences collected by
WCC an analyzed for VOC.

4/22/87 Surface water and stream sediment from 5 locations in Rocky
Hill vicinity were collected by WCC and analyzed for priority
pollutants plus 40 and VOC, respectively.

4/22, 5/27/87 WCC conducted ambient air quality survey of MTHD site.

6/1/86-
6/16/87

Inspection of 33 soil borings were performed and soil samples
were collected by WCC and analyzed for VOC. In addition,
11 soil samples were analyzed for priority pollutants plus 40.

6/13/87-
6/16/87

WCC performed inspection of drilling, installation, and
development of 3 additional monitoring wells.
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Remedial Response Activities
Within Montgomery Township Housing Development (Continued)

Date Event

6/23/87 Septic tank samples from 7 industries and residences were
collected by WCC and analyzed for VOC.

6/23/87- Second round monitoring well samples from 29 monitoring
7/1^/87 wells were collected by WCC and analyzed for VOC.
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Remedial Response Activities
Within Rocky Hill Municipal Wellfield

Date

9/78-5/79

Event

Rutgers University took samples of Rocky Hill Municipal well
water (Rocky Hill Water Department, 1979).

11/9/78 Rocky Hill Municipal well water samples were taken by the
NJDEP (NJDEP, 1980).

11/5/79-
11/9/79

11/14/79

Potable water well samples were taken from residential and
industrial wells in the Rocky Hill vicinity (Rocky Hill Water
Department, 1980).

Rocky Hill Municipal Well Number 2 shut down (Post, 1979).

12/8/79-
12/18/80

Quality Control Laboratory Division took samples of the
Rocky Hill Municipal Water Supply (Quality Control
Laboratory Division, 1980).

1/11/80-
1/20/80

1/14/80

1/15/80

1/17/80

Water samples were taken from Rocky Hill Municipal Well #2
(Rocky Hill Water Department, 1980).

Water samples were collected along Van Horn Brook (NJDEP,
1980).

Water samples were taken in the Rocky Hill Borough Area
(Rocky Hill Water Department, 1980).

A water sample was taken from the Rocky Hill Cemetery Well
(NJDEP, 1980).
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Date

Remedial Response Activities
Within Rocky Hill Municipal Wellfield (Continued)

Event

3/17/80-
3/19/80

Water level readings were taken at nine industrial and
residential wells in the Rocky Hill Area (NJDEP, 1980).

5/14/80 Water samples were collected along Van Horn Brook (NJDEP,
1980).

1/81 (Circa) Samples were taken from Borough residential water supplies
(NJDEP, 1981).

2/20/81-
12/11/81

International Hydronics Corporation took samples of the
Rocky Hill Municipal Well water (International Hydronics
Corporation, 1981).

7/5/81 The Rocky Hill Water Department reopened Municipal Well
Number 2 (The Princeton Packet, 1981).

11/24/81-
2/16/83

1/25/82

Accutest Laboratories took water samples from the Rocky
Hill well system. (Accutest Laboratories, 1983).

The Borough of Rocky Hill closed Well Number 2 after it
switched back to the Elizabethtown Water Supply (Geoghan,
1982).

2/23/82 Well Number 2 was returned to service for residential use.

3/17/82 Rocky Hill Municipal Wellwater samples were taken by NJDEP
(NJDEP, 1982).
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Remedial Response Activities
Within Rocky Hill Municipal Wellf ield (Continued)

Date Event

1/6/83-
1/1/83

Random potable water well samples were taken in the Rocky
Hill Borough Area (NJ Division of Water Resources, 1983).

7/27/83 Air-stripping pilot testing was conducted on Well Number 2
(Merk, 1983).

7/17/85 WCC enters into contract with NJDEP to conduct remedial
investigation at RHMW.

12/13/86 WCC performed short duration pumping test at Rocky Hill
municipal well.

*/22,
5/27/87

WCC conducted ambient air quality survey of RHMW vicinity.
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Remedial Response Activities
At Suspected Sources - Polycell Corp.

Date

2/11/80

2/21/80

2/10/81

5/5/81

7/14/81

7/14/81

3/17/82

4/12/82

Event

3/30/83

5/17/83

NJDEP sampled Polycell septic tank; VOC scan (NJDOH,
2/21/80).

NJDEP sampled Polycell well; VOC scan (NJDOH, 3/18/80).

NJDEP sampled Polycell well; VOC scan (NJDOH, 2/23/8la).

NJDEP sampled three pipelines; VOC scan (NJDOH, 6/10/81).

NJDEP sampled Polycell well; VOC scan, IDS (NJDOH,
8/5/81b).

NJDEP sampled Polycell #4 tank; VOC scan (NJDOH, 8/5/8 Ib).

NJDEP sampled Polycell well; VOC scan (NJDOH, 4/6/82d).

NJDEP took shallow well and deep well samples, performed a
VOC scan, and analyzed for TDS, chloride, sulfate, specific
conductance, hexavalent chromium; additional shallow well
sample for heavy metal analysis (NJDOH, 6/1/82b).

NJDEP took a shallow well sample and performed a VOC scan;
and took a deep well sample and analyzed for PCB and also
conducted a VOC scan (NJDOH, 4/19/83c).

NJDEP sampled Polycell bedrock well; PCB analysis (NJDOH
6/3/83b).
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Date

Remedial Response Activities
At Suspected Sources - Polycell Corp. (Continued)

Event

10/28/83 NJDEP sampled soil to be analyzed for PCB (Cunningham,
12/23/83).

5/27/87 WCC conducted ambient air quality survey.

6/8/87-
6/15/87

WCC inspected 6 soil borings and collected 11 soil samples;
priority pollutants plus 40 or VOC analysis.
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Remedial Response Activities
At Suspected Sources - 1377 Route 206 (PCR)

Date Event

2/11/80 NJDEP sampled 1377 Route 206 (PCR) septic, VOC scan
(NJDOH, 2/19/SOb).

2/21/80 NJDEP sampled 1377 Route 206 (PCR) well, VOC scan
(NJDOH, 3/18/80).

4/17/80 NJDEP sampled 1377 Route 206 (PCR) septic; VOC scan
(NJDOH, 5/27/80).

2/10/81 NJDEP sampled 1377 Route 206 (PCR)-l and (PCR)-2 wells;
VOC scan (NJDOH, 2/23/8 Ic).

2/13/81 NJDEP took soil sample at pipe end; VOC scan (NJDOH,
1/26/82).

7/14/81 NJDEP sampled 1377 Route 206 (PRO-2 well; VOC scan, IDS,
iron (NJDOH, 8/5/8Ic).

3/17/82 NJDEP sampled well water; VOC scan. Sample of black soil
material; VOC scan. Sample of monitoring well near Village
Shopper (NJDOH, 4/6/82, 5/5/82).

3/18/82 NJDEP sampled well water (top); PCB analysis, VOC scan
(NJDOH, 5/5/82b).

4/12/82 NJDEP sampled 1377 Route 206 (PCR) well; VOC scan, IDS,
chloride, sulfate, specific conductance, hexavalent
chromium. Also sampled monitoring well at Village Shopper;
VOC scan (NJDOH, 6/1/82a).
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Date

Remedial Response Activities
At Suspected Sources - 1377 Route 206 (PCR) (Continued)

Event

12/6/82 NJDEP took soil samples at holes #1, 2A, 2B, 3; VOC scan,
PCB analysis (NJDOH, 1/7/83).

3/30/83 NJDEP sampled Village Shopper monitoring well; VOC scan.
1377 Route 206 (PCR) shallow well sample; PCB analysis
(NJDOH, <f/19/83a).

3/31/83 NJDEP sampled 1377 Route 206 (PCR)-2 well; VOC scan
(NJDOH, 4/19/83b).

5/17/83 NJDEP sampled 1377 Route 206 (PCR)-2 well; PCB analysis
and Village Shopper background well; PCB analysis (NJDOH,
6/3/83c).

8/29/83 NJDEP and Princeton Testing Laboratory collected soil
samples for PCB and volatile organics (see Appendix E)
(NJDOH 9/30/83).

10/28/83 NJDEP collected soil samples on property immediately east of
1377 Route 206 (PCR) (Cunningham, 12/23/83).

9/16/86-
9/30/86

WCC inspected drilling, installation and development of one
deep and one shallow monitoring well.

11/21/86 WCC sampled monitoring wells; priority pollutants plus
40 analysis.
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Date

Remedial Response Activities
At Suspected Sources - 1377 Route 206 (PCR) (Continued)

Event

5/27/87

6/1/87-
6/5/87

6/23/87

7/6/87

WCC conducted ambient air quality survey.

WCC inspected 6 soil borings and collected 11 soil samples;
priority pollutants plus 40 or VOC analysis.

WCC sampled septic tank; VOC analysis.

WCC sampled monitoring wells; VOC analysis.

o
o

RB87-133-A
o
en
XI



Remedial Response Activities
At Suspected Sources - Prince ton Airport

Date

11/19/79

Event

NJDEP obtained well water sample; VOC scan (NJDOH,
12/7/79a).

12/17/82 NJDEP took soil samples at 1A, IB, 2 sites; VOC scan
(NJDOH, 1/4/83).

1/6/83

1/11/83

NJDEP obtained well sample; VOC scan (NJDOH, 2/18/83b).

NJDEP obtained well sample; PCB analysis (NJDOH,
l/31/83b).

1/20/83 NJDEP took 2', 4', 5', 6' depth composite trench sediment
samples; VOC scan, Trench 2, 2' + V samples for PCB.
Groundwater analysis from trench 2 at 2', 4', 5'; VOC scan,
PCB analysis (NJDOH, 2/18/83c).

W83 NJDEP took stream sample adjacent to airport; VOC scan
(NJDOH, 4/19/83g).

5/4/83 Airport submitted hydrogeological plan to NJDEP
(Cunningham, 5/26/83).

7/6/83 NJDEP and airport collected water samples from four
monitoring wells; VOC scan (NJDOH, 7/26/83).

9/26/83 NJDEP collected soil samples at a location where a fuel tank
had been removed (NJDOH, 9/26/83).
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Date

Remedial Response Activities
At Suspected Sources - Princeton Airport (Continued)

Event

10/17/83 NJDEP and Princeton Airport collected samples from
5 additional wells (Cunningham 12/23/83).

11/20,
12/4/86

WCC sampled 3 monitoring wells; priority pollutants plus
40 analysis.

4/22/87 WCC conducted ambient air quality survey.

-\
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Date

Remedial Response Activities
At Suspected Sources - Princeton Gamma Tech (PGT)

Event

11/19/79 NJDEP sampled PGT septic tank; VOC scan (NJDOH,
12/7/79f).

1/17/80

1/8/80

NJDEP sampled PGT septic tank; VOC scan (NJDOH, 2/26/80).

Princeton Testing Lab sampled PGT well water (Dennison,
1/11/80).

2/11/80

2/21/80

5/9/80

NJDEP sampled PGT well; organic scan (NJDOH, 2/19/80a).

NJDE sampled PGT well; VOC scan (NJDOH, 3/18/80).

Princeton Testing Lab sampled ground water; TCE analysis
(Dennison, 5/9/80).

5/16/80 Princeton Testing Lab sampled well; VOC scan (Dennison
6/2/80).

3/25/83 NJDEP sampled Elizabethtown Water Company water and
aeration tank; VOC scan (NJDOH, 4/13/83).

3/25/83 NJDEP sampled soil at 1A, IB, 1C, ID sites; VOC scan
(NJDOH, 4/15/83).

6/11/86- WCC inspected drilling, installation, and development of one
6/30/86 deep and one shallow monitoring well.

11/18/86 WCC sampled monitoring wells; priority pollutants plus
40 analysis.
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Remedial Response Activities
At Suspected Sources - Princeton Gamma Tech (PGT) (Continued?

Date Event

4/22/87

6/10,
6/11/87

6/23/87

7/9/87

WCC conducted ambient air quality survey.

WCC inspected 3 soil borings and collected 6 soil samples;
priority pollutant plus 40 or VOC analysis.

WCC sampled aeration tank; VOC analysis.

WCC sampled monitoring wells; VOC analysis.
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Date

11/5/79

11/14/79

2/11/80

10/6/80

2/10/81

3/26/81

4/7/81

2/23/82

3/30/83

4/12/83

5/17/83

4/22/86

Remedial Response Activities
At Suspected Sources - Compo Industries

Event

N3DEP sampled raw well water; VOC scan (N3DOH, 12/7/79c).

N3DEP sampled raw well water; VOC scan (N3DOH, 12/12/79).

N3DEP sampled Compo septic; VOC scan {N3DOH, 2/21/80).

Chemical analysis of 10 storage drums was performed by
Stablex-Reutter Inc. (Hartman, 10/6/80).

N3DEP sampled Compo well water: VOC scan (N3DOH,
2/23/8 Ib).

Borough of Rocky Hill sampled Compo effluent; VOC scan
(Bruns, 4/6/81).

Borough of Rocky Hill Sampled Compo effluent; VOC scan
(Bruns, 4/13/81).

Princeton Testing Lab analyzed Compo effluent; VOC scan
(Rodoti, 3/9/82).

N3DEP sampled monitoring well; VOC scan (N3DOH,
4/19/83d).

N3DEP sampled production well; VOC scan (N3DOH, 5/10/83).

NJDEP sampled monitoring well; VOC scan (N3DOH, 6/3/83d).

WCC conducted ambient air quality survey.
o
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Remedial Response Activities
At Suspected Sources - Compo Industries (Continued)

Date Event

6/10, WCC inspected 2 soil borings and collected 4 soil samples;
6/11/87 priority pollutant plus <K) or VOC analysis.

oo

RB87-133-A A-20 g
CO



Remedial Response Activities
At Suspected Sources - Other Sources

Date

11/19/79

Event

NJDEP sampled Ingersoll-Rand well; VOC scan (NJDOH,
12/7/79b).

12/10/79 Princeton Testing Lab sampled Ingersoll-Rand well; TCE
analysis (Dennison, 12/13/79).

12/19/79 Princeton Testing Lab sampled Ingersoll-Rand well; TCE
analysis (Dennison, 12/28/79).

1/17/80 NJDEP sampled Rocky Hill Cemetery well; VOC scan (NJDOH,
2/26/80).

2/6/80 Ingersoll-Rand well sample; VOC scan (Author unknown, no
date, circa 1980).

2/11/80

3/4/80

NJDEP sampled Montgomery Shopping Center Septic #1 and
Septic #2 for organic scan (NJDOH, 4/9/80).

Ingersoll-Rand well sample; VOC scan (Author unknown, no
date circa 1980).

8/27/80

1/29/82

Ingersoll-Rand well sample; VOC scan (Dennison, 8/27/80).

Stablex & Reutter sampled Town and Country Animal Hospital
potable well water for organic scans (Hartman, 1/29/82).
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Date

Remedial Response Activities
At Suspected Sources - Other Sources (Continued)

Event

3/23/82 Stablex <5c Reutter sampled Town and Country Animal Hospital
potable well water for volatile petroleum hydrocarbon analysis
(Hartman, V16/82).

1/6/83 NJDEP took well samples from Town & Country; VOC scan,
Thul's Auto; VOC Wm. Penn Gas; VOC scan (NJDOH, 2/18/83a,
b).

1/11/83 NJDEP took well samples from Texaco Gas; VOC scan
(NJDOH, 1/31/83).

W83 NJDEP took well samples from Thul's; VOC scan, Texaco; VOC
scan, Wm. Penn Gas; VOC scan (NJDOH, Vl9/83f).

10/28/83 NJDEP collected sediment samples for PCB analysis from a
small stream near the PCR facility (Cunningham 12/23/83).

5/27/87
WCC conducted ambient air quality survey at Ingersoll-Rand,
Thul's, Texaco, Wm. Penn Gass, Town and Country,
Montgomery Shopping Center, Village Shopper, and
Princeton VW.

6/3/87-
6/16/87

6/13/87-
6/23/87

RB87-133-A

Inspection of soil borings and collecting of soil samples by
WCC at Thul's, Texaco, Wm. Penn Gas, Town and Country,
Montgomery Shopping Center, Village Shopper, Princeton VW,
and Tigers Tale; VOC analysis.

WCC inspected installation of 3 monitoring wells at
Montgomery Shopping Center.
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Remedial Response Activities
At Suspected Sources - Other Sources (Continued)

Date Event

6/23/87 WCC sampled septic tanks at Wm. Penn Gas, Montgomery
Shopping Center, and Village Shopper; VOC analysis.

7/8/87 WCC sampled 3 monitoring wells at Montgomery Shopping
Center; VOC analysis.
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APPENDIX B
SUMMARY OF ANALYTICAL DATA
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87. 10/08 10:00 P02 *
1 ' ELIZABETHTOWN WATER COMPANY

ORGANIC ANALYSIS

n.t* JANUARY - J

GENERAL SOURCE • RARITAN - MILLSTONE PLANT
Sample
Sample
Sample
Sample
Sample

No.
NO.
No.
No.
No.

1
2
3
4
5

Rarltan-Millatona
Rarltan-Millttone
Raritan-Mlllaton*
Raritan-Millstone
lUritan-Millatone

composite
composite
composite
compoaite
comooflltA

delivtrtd
deliverad
delivered
delivered
<UUv«r.<l

water -
water -
water -
water -
watnr -

8
8
8
8
H

:00
:00
:00
:90.
.pn

a
a
a
a
n

.B. i

.B.»

<B. i

.n. •
• nin

i/u/87 """a
2/13/87
3/20/87
4/22/87
S/22/R7

Sample NO. 8
NuuftMfTt*

CHLORINATED HYDROCARBONS
lindane
Ertdrin
Mtthoxychior
Toxapheno

CHLOROPHENOXYS
?. 4 -0
i. 4, 5 • TP Silvex

TRIHALOMETHANES
Chloroform
Bromodicntoromethane
Chlorodibromomethane
Bromoform
Total THM'j

1.1.1-Trichloroelhane
Trichloroethyiene
Tetrachloroethyiene

Sample ID Number
Chlorine Residual (rr.gll)
Temperature. °F

M.C.L
I PA. / Otf.

0.004 mg/l
0.0002 mg/l
0.100 mg/t
0.005 mg/l

0.100 mg/l
0.010 mg/l

—
—
—
—

0.100 mg/l
.

—
—
—

—
—
-

1

0.008
0.002

< 0.001
< 0.001

0.010

< 0.001
< 0.001
<0.00l

OV6987
< 05/0. 80

38'

t

0.005
0.002

,£0.001
<0.001

0.007

40.001
X 0.001
40.001

0V 12787
0.05/0.75

34*

t

0.011
0.003

< 0.001
-CO. 001

0.014

<0.001
< 0.001
4.0.001

OV-27387
0). 05/0. 70

46'

4

0.018
0.006

40.001

CO. 001
0.024

10.001
< 0.001
< 0.001

OV38187
<. 05/0. 60

65*

1

0.018
0.006

< 0.001
<Q.Q01

0,024

<0.001
<0^001
<Q.OOi

OV49387
<J35/0.73
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SUMMARY OF ANALYTICAL DATA
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COkTttlNMnS W1E h-OQt 29003 29002
M _0r ID 40

TftrtcnlgrottniM

\

tthylMMMf

V-

Chlorofora
.

CnlonUM

TolllMf

Urooti IitricnioriM

1, 1-OitniorMtntf*

i/lo-14/82
4/14/41
7/20/81
2/10/41
2/ll/«0
11/19/79

t/ 5-6/46
4/14/42
3/iD-ia/aa
7/i4-!o/8i
2/10/41
2/11/40
11/19/79

6/3-i/te

J/lt-14/42
a/iwai
7/20/41
2/10/61
2/11/40
11/19/79

1/5-6/46
4/14/42
3/14-14/42
4/14/41
7/20/41
2/10/41

11/19/73

B/M/K

t/5-4/64
i/M/42
3/16-14/82

i/M/62
3/U-il/82
a/H/ai
7/20/41
2/tt/M
2/K/Mi
11/19/79

1
kD
kD

-
-
M

1.5
-

3

W
HD

-
M

kD

kD
-

kt
M

-
M

«
- '
M)

-
kD
kt

M

k»

kD
-

kD

.
kO

-
kD
kD

-
kO

29003 29003 29003 29002 29003 29003 29003 29002 29002 290u3 2%vu3 29002 29003
It 3 5 IB 11 12 IS 17 4 13 8 7 7

. . . . . . . . . . . . .

. . - . . . . - - . . . .
. . . . . . . . . .

M ) . . . . . . . .
. . ^ g . . . . . . .

- - - - - - - - - - - - -

k D - - k D k t k D k O - k O -
- . . . j k D - - - - - - - -
- - - - - - - - - - - - -

. . . . . . . . . . . . .

. . . . . . . . . . . . .
. . ^ Q . . . . . . .

. . . . . . . . . . . . .

k D - - k D k D k D k O - k D -

. . . . . . . . . . . . .
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
. . . . . m - - - - - - -
™ ~ * ™ " ™ " ~ ™ " ~ ' * m

k D - - k D W N D k D - k O -
j M . . . . . . . .

. . . . . . . . . . . . .
. . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

-

k D - - k D k B . 7 6 k O - k D -

k O - - M k O k O k D - k O -
. . . . ( j ) - . . . . . . .

. . - . . . . . - -

j t f . . . . . . . .
. . . . . . .

. . . . . . - - - .
. . . . . . . . . . . . .

. . . . . . . . . . .
1 . 1 . . . . . . .
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NMTSOMEM TMSrilP BtSlDEKTlft. HELLS

jr™8

&001UI

hoc

Cy«)iW

Pntnoll

W1E BLOCK 23003
LOT 16

6/5-6/86

6/5-4/66

b/M/te

6/5-6/66

21002 23003 23003
40 14 3

14,700-14,100-

138-141

kO -

11 - -

24003 23002
5 lo

5160

178 -

DO

Ml

230u3 23003
11 11

I3.3u0

44

kO

Ml

15

3,040

38

*>

Ml

:7

6.4,0

26

M)

M)

6

10,600

43

M)

kD

2XXI3 23003
13 g

I3,6ju

47

Ml

Ml

29002 23Gv3
7 ?

-

-

-

.

M): SMUO WT MjT DETECTED
1U), 20M): MT OcTiClEO Ri' 1, 20, tIC. PM

TOO



CO^TS

1, 1-DicnioroeiiuM

1, 1, 1-tncnlorottMM

,

V1

TrioilorotthiM

V*

Knnylmt CnloriM

fcttont

Oitttiyl pntMUtt

l.i-Oicnlonm.Ttnt

U)i£ 29002
6

10/30/64
6/5/bo
6/14/62
3/16-16/62 -
4/14/61
7/20/81
2/10/41
2/11/60
11/19/79 -

6/5/64
10/30/64
6/14/62
3/16-16/62 -
6/14/81
7/20/81
2/10/61
2/11/60
12/10/79 -
11/19/79 -

6/5/66
10/30/84 -
6/14/62
3/16-16/62 -
10/15/61
6/14/41
7/14-20/61 -
6/14/61
3/10-16/61 -
2/10/41
11/16/40 -
5/12/60
3/14/40
2/11/60
1/26/60
12/19/79 -
12/10/79 -
11/16-19/79 -

4/5-4/06 -
10/JO/64
6/14/62

6/5-4/6i -

4/5-4/46 -

0/5-6/60
b/U/oi

29003 29002 29003 29003 29003 29002
Id 19 2 4 6 43

U)
16

.

HO
NO

. . . . . .

. . . . . .
' .

. . . . . .

. . . . . .

. . . . . .
- . . . - -
.

35. ' . . . n
. . . . . .
. . . . . .
13 NO NO -
. . . . . .

. . .
. . . . . .
. . . . . .
. . . . . .
. .

IND 1« 1ND
2NO

- - . . - .
3M>

2*5 - - 2ND
. . . . . .
- - - - - -

kO
NO

- - - - - -

ftO

Mt

NO
. . . .

29002 23001 23001 25001
14 25 24 23

Mi
Ml

M)
ND

NO
NO
. . . .
-
- - - -
. . . .
. . . .

NO - -
. . . .

NO

2.5 -
12
. . . .

. . .
120 -
. . .

. . . .
14
-
-

15 - 64 -
. . .

. . . .
69

. . . .

.
-

17.2

16
NO
. . . .

12

4.2 -

O
.

23001 23001
21 26

1.5
INfi

1

NO
NO

-

ND
-
2ND

5
-

NO
M

-
2ND
-

140
-
-

5
2ND 46
-

95
56
316
45

I
43

-
200

43
51

-
50

NO
-
•

3.5

ND

5.6
IhO

23001 eiOOl
27 »

Ml
Ml

M)

nil
Ml
-

M)
M)
-

lu
-
-

M)
7.3
-
-

60
NO
-

NO
55 94
-

52
210 52

120
45 5i
-
-
-
56
79 130

no
-
-

NO
31

5kO

NO

NO

4.4
-

25001
25

NO

-

NO
-
-
-
-
-
-
-
-
-

72
-
-
-
140
-
-
-
-
-
90
-
-
-
76
79
-
-

4.0
-
-

SO

NO

5.3
.

roo



UhTMItfMIS
W

TttrjcnlonttMM

•

*

Etnylatium

,ft

i
Dilorofor*

V.

Cnlomaw

TOI**

Caroon T*tracnl«riot

DATE 25002 29003 29002 2M03 29003 29003 2M02 2*002 23001
6 10 19 2 4 t 43 14 25

3/14-14/62 - - - - - - -
4/14/41 - - - - - - -
7/20/41 - - - - - - -
2/10/il - - - - - - -
2/11/60 - - - - - - - - ij.j
11/19/79 - - - - - - -

4/5-4/46 - - - - - - N O N O -
4/14/62 - - - - - - -
3/14-14/42 - - - - - - -
4/14/il - - - - - - -
7/14-20/41 - - - - - - -
2/10/61 - - - - - - -
2/11/40 - - - - - - - - N P
11/1S/79 - - - - - - -

4/5-4/8b - - - - - - i * 5 . 3 -
4/14/42 - - - - - - -
3/14-14/42 - - - - - - -
4/14/il - - - - - - -
7/20/41 - - - - - - -
2/10/il - - - ^ - - - -
2/11/40 - - - * - - - - - « o
11/19/79 - - - - - - -

4/5-6/44 - - - * - - N 0 N t -
4/14/42 - - - - - - -
3/14-14/42 - - - - - - -
4/14/41 - - - - - - -
7/20/61 - - - - - - -
2/10/41 - - - - - - -
2/11/60 - - - - - - - - M f t
11/19/79 - - - - - - -

4/i-4/4b - - - - - - M ) M » -

4/5-4/46 - - - - - - « « -
4/U/42 - - - - - - -
3/:4-li/62 - - - - - - -

4/14/82 - - - - - - -
3/14-J4/62 - - - - - - -
4/14/41 - - - - - - -
7/20/61 . . . . . . .
2/JO/41 . - - . - . -
2/ll/dO - - - - - - - - 3 . 1
U/19/7S . . . . . . .

23001 23001 23001 23001
24 23 21 2d

4
.

NO
Ml

.
M)

2.1
- - - -
.
- - - -

M)
Ml

- - - -
3.4

NO

1NO
- - -

- - - -
Ml
MB

- . . .
Ml

Ml
2M)

4
- - - -

M)
Ml

.
Ml

NO

M)
1M>

M)

Ml
.
.

M)
M)

.
NJ

23001 2300: c30vi
27 co .-j

,o
-
- - -

KD
7.6
-

Ml - NO
- - -

5
- - -

12
Ml M) -
NO
-

kO - kS
IkD
.10

- - -
.

M)
-
. . .

M) - M)
-

1
- - -
- - -

Ml
-
- - -

M) - Ad

Ml - M)
-

KD

. . .

KD
.
-

M)
1.9
.

l.l-Dicntoretiw*



CDkTMiktMTS
PPb

1,2-DicftloroflMM

TricnloroflvorMttMnt

ir~a.cak.rc.tn~

(HlicnlwMtMiflt

1,2,4-TrickloroMMtnt

•HhtylfettM. ;..

2,3-bmzofurM

CyclMTttylhfMfM

PCta

Arftnic

Itriin

CMMIU

QlTMIM

Coiatr

Iron

LMO

Uncuest

Mercury

kickti

UA1£ 29002 29003
t 10

3/16-U/62 -
6/14/61
7/20/il
2/11/80
11/19/79 -

""!U - -
1/14/61
i/ll/60

6/14/82
1/16'16/tt -

3/U-16/62 -

3/16-16/ki -

3/16-16/6J -

3/l4-l»/b2 -

3/16-16/62 -

3/l6-l6/«2 -

6^-6/fc -

k/5-i/bi -

6/5H/66 -

6/5-6/66 -

6/5-6/66 -

6/5-6/46 -

i/5-6/6D -

6iS-6/a6 -

6/5-6/66 -

6,5-i/* -

b/5-i/4b -

29002 29003 29003 29003 29002
19 2 4 6 43

.

-

-

kO

-

-

-

*

.

-

5.1

121

Ml

5.0

26

tt

- - - - 740

5.9

.16

U

ki)

29002 23001
14 ii

kO

-

M)

M)

-

-

-

-

-

-

4.4

135

M)

9.5

31

124

7.0

6.1

.16

|6

I*

23001 23001 23001 23001
il 23 21 2d

NO
7.6

17.1

IkO
M)

-

M)
Ml

M

NO

42

NO

HO

NO

IkO

NO

125

Ml

6.9

41

44

3.6

4.2

0.14

14

10

23001 23uui
27 »

-

kD

-

Ml

Ml

436

M)

691

146

24

IkO

kD

106

kD

M)

45

kD

4.4

kO

kO

NO

kO

T

-
• -

-
M)

-

-

-

-

-

-

NO

107

5.7

13

31

59

»0

5.6

kD

71

1*

roo
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COMMMNTS

1,1-Oicnloroctlunt

1,1,1-trMilorottMM

•

4"TricnlorottniM

•̂

Nttnyimt Chlorine

Acttow

Olttltfl MIMUtf

Ii2-0icnloroitntm

M1E 2J001

10/30/M
6/5/66
6/14/82 IND
3/16-18/82 -

7/20/61
2/10/61
2/11/80
11/19/79 -

6/5/86
lO/Jd/64
6/14/62 2ND
3/16-16/82 -
8/14/61
7/20/61
2/10/61
2/11/80
12/10/79 2ND
11/19/79 -

&/S/66
10/30/M -
6/14/62
3/16-16/12 -
10/15/81 2ND
1/14/61
7/14-40/61 -
6/14/61
3/>0-i6/6l -
2/10/61
11/18/60 1
5/12/60
3/U/BO
2/11/80 iX>
1/26/60
12/19/79 -
12/10/79 -
11/10-19/79 -

6/5-6/66 -
10/30/M -
6/14/62

6/5-6/86 •

6*5-6/86 -

6/5-6/86 -
6/i4/bi ISO

23001

.
1.5
-
1

NO
NO
-
-

NO
.
-
5
-
M)
hi
-
-
-

140
-
-
5
46
-
95
51
311
45
-
61
-
-
63
51
-
50

NO
-
-

3.5

NO

5.6
-

23001
27

NO
M)
-
-

.
-
NO
-

NO
Ml
.
-
-
-
.
7.3
-
-

60
«j)
-
.
55
-
- .
210
-
45
-
-
-
sa
79
-
-
-

NO
31
-

NO

NO

4.4
•

23001

.
-
-
NO

-
ND
-
-

.
-
.
NO
-
-

NO
-
-
-

-
-
-
NO
94
-
52
52
120
59
-
.
-
-
130
110
-
-

.
-
5NO

-

-

.
-

23001
a
.
NO
-
-

.
-
-
-

NO
-
.
-
-
-
-
-
-
-

72
-
-
.
140
-
-
-
-
-
90
.
-
.
70
79
-
-

4.0
.
-

NO

NO

5.3
.

29002 29002 29002 29002 29002 24002 2*002
16 9 Ib 10 13 11 12

. . . . . . .
ND ND

. . . . . . .
4 - -

. . . . . . .
rf|

. . . . . .

- - - - - - -

NO NO
. . . . . . .

.
. . . f t g . . .
. - . - - - .
. . . . . . .

NO
. . . .

2ND . . . 2ND
Ml .

220 64
. . . . . . .

. . . . . .
249 -

NO - 2 - 60 - 6
. . . . . . .
. . . . . . .

54
249 U
20

5 . - 33 - -
. . . . . . .
2ND - 2ND
. . . . . . .

6 - 50 - 66
36

2ND - - - 21
- - - - - - -

NO 1.6
. . . . . . .

. . . . . .

NO ND

NO NO

7.6 NO
. . . . .

29002 ftOOl

10
7.1 ND
-
-

.
-
ND
-

17 ND
10
-
-
-
-
-
5
5 6
-

72 ND
45
-
.
5
-
-
14
-
-
10
.
U
13
-
-
15 2ND
-

NO NO
NO
-

Ml ND

NO

3.4 ND
-

23001 «00l
id I

.
ND ND
-
-

-
-
-
-

NO NO
-
-
-
-
-
-
-
-
-

1.9 NO
-
-
.
-
-
-
-
-
-
-
.
-
-
-
-
-
-

KO KD
.
-

NO «

-

NO NO
.

z~oo



OMM1NMTS

TitracnlorottMTif

.

.

ttnylttnitM

.'..

Cnlorofora
•^

Cnlonum

Tblutnt

Cirnon titricnloric*

DATE 23001
21

3/16-ll/K -
l/14/il
7/iO/ll
2/10/11
2/ll/M
11/19/79 -

6/5-6/16 -

3/16-11/12 -
l/14/il
7/14-20/11 -
2/lu/ll
2/11/60
11/19/79 -

6/5-4/tt
6/14/62 1ND
3/16-11/12 -
1/14/61
7/20/11
2/10/11
2/ll/M
11/19/79 -

6/5-6/16 -
6/14/12 2ND
3/16-11/12 -
l/14/il
7/20/1!
2/10/11
2/11/80
11/19/73 •

6/5-6/1* •

6/5-4/66 -
6/14/12 IhD
3/lb-ld/b2 -

6/14/12 M)
3/i6-il/o2 -
1/14/11
7/20/11
2/10/61
2/11/eu
H/19/7J -

23001
21

1
-
ND
NO
-
-

2.1

.
-
ND
NO
-
-

NO
-
-
-
NO
M
-
-

ND
-
1
-
NO
NO
-
-

NO

NO
-
NO

.
-
-
U
ND
•
•

23001
27

-
-
-
-
7.6
-

NO

-
-
-
NO
NO
-

NO
-
-
-
-
-
-
-

ND
-
-
-
-
-
-
-

NO

HI
-
•

.
•
.
.
-
1.)
-

23001
26

U
-
-
kO
-
-

-

3
-
12
NO
-
-

-
1NO
M
-
-
NO
-
•

.

-
1
-
-
kO
-
-

-

.
-
M»

.
kO
-
-
ND
-
-

23001 29002 29002 29002 290U2 2*02 29002 29002 29002 29001 23001 29001
23 16 9 IS 10 13 U 12 14 51 20 i

5 . . . . . . .
. . . . . . . . . . .

. . . . . . . . . . . .
M) -

4.6 -
. . . . . . . . . . . .

N O - - - - - 2 6 N D 1 . 9 N O N O N O

5 . . - - - . -
. . . . . . . . . . . .

- - - - - - - . . . .
. . . - M - . - . . . .

ND
. . . . . . . . . . . .

N D - - - - - N O k D N O N D N O N D
. . . . . . . . . . . .

H O - . - . . . .
- -

- . . . . - - . . . . .
k D . . . .

. . . . . . . . u - - -

. . . . . . . . . . . .

N O - - - - - N D N D N D N O N D k D
. . . . . - . - . . . .

2 - - - . . . .
. . . . . . . . . . . .

N O - - - . . . .
. . . . . - - . . . .
. . . . . . . 0 . . .
. . . . . . . . . . .

N O - > - - - N O k D N D N O k O * D

k D - - > - - N O M M ) N O K O k O
-

W - - - . . . .

. . . . . . . . . . . .
k O . . . .

. . . . . . . . . . .
- - . . . . . - . . . .

N ) . , - . . . .

1.1
. . . . . . . .

i, !-uicn«or«*tiitiw t/14/62 iKft

6 T T T
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CGsTAMMftTS
frt

1,1-DinlorottMM

1, 1, 1-tricnionmiMM

*.

TricnlorottntM

xttnyim Cnlorint

AcitOM

Dinnyl onlni.411

l,H)icnloroeiii«fit

OAT£ 2*001 24002 29002 2SOu2 2*002 2*03
4 4 2 2 5 1

10/30/64 - - - - - -
6/b/86 KD KD
6/14/82 - - - - 1NO -
3/i6-l8/b2 - - - -
6/14/61 - - - - - -
7/20/81 . - . - - -
2/16/61 - - . . . .
2/11/60 - - - - - -
11/19/79 - - - - - -

6/5/66 KO Ml
10/30/64 - - - - - -
6/14/62 - - - - 2ND -
3/16-16/62 - - - - - -
6/U/81 - - - - - -
7/20/61 - - - - - -
2/10/81 - - - - - -
2/11/66 - - - - - -
12/10/79 3 - 2ND
11/19/79 -

'6/5/86 NO 56
10/30/64 - - -
6/14/82 1NO
3/16-18/62 - - - - - -
10/15/81 - - - - - -
6/14/61 - - - - MB -
l/14-ril/dl - - - -
6/14/61 1NO
3/10-16/81 - - - - - -
2/10/81 - - - - - -
11/16/64 - - - - . .
5/12/60 - - - - -
3/14/60 - - ( - - -
2/11/60 - - -

12/19/79 - - - - - -
12/10/79 2ND - 6
11/16-19/79 - - - - - -

6/5-6/86 NO NO
10/30/64 - - - - 2o«
fc/ii/bi - - - - 5*0 -

6/5-4/8* 4.6 HO -

6/5-6/66 - - - - - -

6/5-6/86 Ni> 4.0

23001
19

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

.
-
-
-
30
-
28
30
26
-
29
-
-
20

.
-
-

.
-
-

-

-

.

230U1 23002 23001
29 1 17

NO
KD

1X0
-
-
-
.
-
-

NO
NO
2XD -

.

. - -

.

.
NO

-
-

NO
ND
1ND

-
2NO
1ND

. . .

.

.
-
1ND 1
.
.

2.2

2*0 -
.
-

NO
83
5KO

NO

NO

ND

23002
22

9
8.6
-
-
-
-
-
-
-

ND
NO
-
-
-
-
-
-
-
-

26
20
-
-
-
-
-
-
-
-
-
-
-
-

.
-
-

1.1
ND
-

5.3

NO

4.0

23002
26

.
K3
-
22
NO
KO
\0
-
-

KD
-
-
3.2
NO
NO
ND
-
2M>
-

ND
-
-
950
-
322
-
-
2
430
-
2*
309/2
111

.
2
-

5.4
-
-

NO

NO

ND

23002
24

5.8
3.S
-
-
-
-
-
-
-

Ml
NO
-
-
-
-
-
-
2NO
-

46
34
-
-
-
-
-
-
-
-
-
-
-
-

.
6
-

12
NO
-

7.3

ND

3.5

2*o2
*

.
5.8
-
KD
-
-
NO
-

-

NO
-
-
NO
-
-

Ml
-
-
-

340
-
-
257
-
-
-
-
-
39
-
-
-
-

39
-
-

ND
-
-

M)

NO

17

23003 26UO: 23001 £.•:«.£*-
1* 37 37 "U4\ ^-£i

-
NB KO KO Ml
1X0
-
-
.
- - - .
-
-

NO ND KD a
- - - -
2M) - - -
2ND
- - - .
-
-
- - - -
-

- - -

ND KD Ml Ki)
-
1NO
.
NO - KD
.
- - - .
.

. . .
. . . -
.
.

2ND
- - -

2ND
-
-

2.1 ND KD 24
-

5M>

KO KO M) KD

KO NO KD Nj

^0 ND isO so
1KD 110

TOO



( „

COftTMilkfelS

tttricnlorottMi*

«•

.

ctnylMiucnt

CMoroforB

Cllorurit

Toiytn

CirxHi IttracnloriM

MIc 39001 39003 39003 39003 39003 3*X>3 33001 33001 39003 33001
4 4 3 3 5 1 19 39 1 17

3/10-14/43 - - - - - - - - - -
a/n/ai - - - - - - - - - -
7/30/ai - - - - - - - - - -
3/lO/il - - - - - - - - - -
3/11/40 - - - - - - - - - -
11/19/79 - - - - - - - - - -

4/5-t/Se M ) l . a - - - - - - - N 0
6/14/63 - - - - ato - - - 2jfl -
3/16-14/42 - - - - - - - - - -
4/14/61 - - - - - - - - - -
7/14-30/41 - - - - - - - - - -
3/io/ai - - - - - - - - - -
3/11/40 - - - - - - - - t f i -
11/19/79 - - - - - - - - - -

i/W/8b N * N » - - - - - - - N O
t/14/43 - - - - 1 N O - - - - 1 M I -
3/ii-ia/az - - - - - - - - - -
a/u/ai - - - - - - - - - -

,.7/»/ai - - - - - - - - - -
3/lO/il - - - - - - - - - -
z/ii/ao - - - * - - - - - Mi-

l/«/tt M) M - - - - - - NO
44.14/63 - - - - HO - - - am -
3/U-I4/42 - - - - - - - - - -
4/14/41 - - - - - - - - - -

3/lO/il - - - - - - - - - -
2/11/40 - - - - - - - - 2 . 0 -
11/19/79 - - - - - - - - - -

6/5-i/fc f c O M I - ' - - - - - - N O

i/5-6/46 M ) M > - - - - - - - M >
6/14/63 - - - - 1 M I - - - 1 M ) -
J/.»-l4/o2 - - - - - - - - - -

6/14/63 NO
3/.D-.J/B3 - - - - - - - - - -
a/twit - - - - - - - - - -
7/iu/il - - - - - . . . - -
3/10/41 - - - - . . - . - -
t/li/bO - - - - - - - - k O -
11/19/79 . - - - - - - . - -

39003 39003

33
KO
IHD
KO
17

-

Ml NO
-

SI
kO
NO
KD
Ml

-

NO M)
-

NO
-

NO
kO
NO

NO Ml
-

560
kO

Ml
NO

-

Ml NO

NO M
-

a
.

KO
NO
M)

-
16.3

-

39003 3i003 39003 3600: 33*i: £.iZfij
34 33 Id 37 37 ~CLk ,

NO - - - -
- . . . .

- - - - - -

NO - - - -
- - - - - .
- - - - - -

M) 1.4 kD .NO ,sD .SO
2M) - - -

34
- - - . . .

-
14

- - - - - -
- - - . . .

NO kO ad KD .Nfl sfl
1KD

M)
- - - - - -
- - - . - -

kD

-

NO NO NO M) NO 11
2kO

1 - - - -
- - - - - -

Ml
-
- - - - - -

NO Ml NO M) KO Ml

kO KO KO M) KD 4.7
- - IKO - - -

KD

1NO
kD

. . . . . .
- - - . . .

-
-
. . . . . . .

.1-Dicniorotinffw t/.«/»:

,-ZM TOO HIM

Ml
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ELIZABETHTOWN WATER COMPANY
ORGANIC ANALYSIS

GENERAL SOURCf • RARITAH - MILLSTONE PLANT
Sample No. 1 tUritan-Milliton* competlt* dtlivtrtd watar - 8:00 a.m.. I/U/87

I Sample No. 2 R»rlUn-Mill»toM compotltt dtlivtrtd w«t«r - 8:00 •••.» 2/13/87
Sample No. 3 Rtrltan-Mlll«ton« coapotltt d«livtr«d vattt » 8;00 a.m., 3/20/87
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING...A\W.-.|0. SHEET 1 OF "7

WOJECT AND LOCATION

MTHD/RHMW SITE. SOMERSET CO., NEW JERSEY
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SIZE AND TVPE COKE (ARIIEL

CASING
to ft.

C',"l . —
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET ..S.....OF...Z.
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BOB ING. SHEET...3.....0F....'..
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET....! .OF.7
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LOG OF BORING SHEET....! OF 7
FROJECT AND LOCATION
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LOG OF BORING. SHEET.
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LOG OF BORING SHEET....1....OF..7.
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î'poU

Ln
t/l
a

— In

sfi
i;

5(2

vo

II
^Q
|̂ci

SUMPACC ILf VATION

141. «
DATE (TAHTID

(^ TUWE 1^?^-
COMTLITION DIPTH

ISO F+.
^ _ L

~1.U.li

N— ~

mojtcr NO.
84C4007A

OATI riNISMEO

Of fTH TO MOCK

3.0 F-K
iM««tr co«l

tiu*k —— ""* ~—

VERTICAL
GLEA/AJ WVGAA/T
MOCK cont

,̂

E .

1* s fP.ACTU*l

i i ll
o

|» REMARKS

•

H
X

0o
H-'

^
en



WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET..* . .OFA «p 7
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ô
r*
^
VJ^

1
1

REMARKS

S^Or^^C^ (T - r t ^-'n

^^ 16^5"

/

1 ^ >Ir f k*' o ' " *o< Co/? "'
t 4. 'i UN 1/i/c* f/ • ̂  c t

f i 1PP' C O / f lr y ̂
GI+" / 7 T

r7:.rrt ;:'""
Jw ".":*'<!.*
$Vp; ..os- 'V

») A/» S-gnlti'rauf
j ' j t f i e / - l » 5 5 cvcovvrjl

"(- 'c rr"r X..,v
l-\ ^ - ". .*''". "r'^VUl", _C. - ^ - c -
r o '« 5 '"* i -•• . e-u'.-t
Ale'.; K Ac. I I,r

C^V , -c \ . V si?
t 9 i\ ,y^^-V.' i f J o y
$ t l lv£.x ^ 5<0^cJv

— '^'^

i ^ r- ' •

^•ca/rX^- v
-? f c ' •• •' y.^y &•
10 T fJ **'•• CC- '€ TO'r
C o ' ^ v / ^ ' ."-S^:1. :'•' -'
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET. ..7....0F..Z.

DESCRIPTION d3Q

I*"8
ESS
£••

O
H

IIM
Ii

1.
REMARKS

. except close
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147-

148-

149-

150

151-

152-

153-
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155-
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157-
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•159-

160-
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•164-
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•166-

•167-
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•169-
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING ^ W ~ 4~ts

V

•

! •

i ;
™ 1

PROJECT AND LOCATION

MTHD/RHMW SITE, SOMERSET CO.. NEW JERSEY
DRILLING AGENCY

WARREN GEORGE, INC.
FOREMAN

DRILLING EQUIPMENT DRILLING MUD USED

SIZE AND TYPE OF »IT -̂? g ^O^C S ^Sfe^ U SIZE AND TYPt CORE IARRSL

CASING AjX &OU&L& -bJ^iL^Q, 10
CASING HAMMER JwEIGHT (LB) ———

SAMPLER 2- in- J"-£- SP^IT sfdjt/
SAMPLER HAMMER |WEIGHT (LB) /<f<9

DESCRIPTION

S/H-rc /^W^va-fe fedc/.v) &rj»f)(?0#4
c - S^O ,swe,C-j C /<*•/*/ S'/'/" access
p4c.kffs of titne/r\ti't , d r\f' / v ' j •

Ali/DSTjA/^; fr/it^/e ^fJr^ers ,fri*
L i 'L j., / / / /• 7* ^&.<jc 7Tf^-''-^TH/ o ftpfy / n^oir*

i~ t*tfh*r> J t?;;Je<Sf&t>> 'J'tvd'uitO. (3°*
f t I y ^ i f

1'iyhf 7^^ zfay), d&rk rsjdirh bs<y&

C/op- "Z/4).

IDROP(IN) ———

[DROP (IN) 3i?

yd

M)

JkJ-2

J<l/

h
n

u.

i

- 2 -

- 3 -

- 4 -

- 8 -

- 6 -

- 7 -

- 8 -

- 8 -

- 10 -

- 11 -

-13-

-14-

-15-

-16-

-17-

-18-

-19-

(AMPLES

«!
cT

N

?

IP
C

N
E

TH
.

R
E

S
IS

T.
•L

f*
IN

.

-7
|2

7
li
in

\2

67

*

CS
N

ti

F;

U

sfi

SURFACE ELEVATION

1 &&* • O T I t

DATE STARTED

COMPLETION DEPTH

/5A0 ft
«M-.»

lUWUVIt

Difl ^J

SHEET 1 OF ~7

mojfcr NO.
84C4007 A

DATE FINISHED
^> cO J ̂  ̂  T I T ̂ o

OfPTMTOROCK _^

u*iOrlT com ^

•o*>ma AMOU AND O<HICTI«M . i

i >O^f \ \JQ^\^.'TQS (J^f\ :
MOCK CORE

e .
'O*

o
FRACTURE

§
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w

I,

I2
REMARKS
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H
X

O
O
t-J-

»-»

v/*/& ^



WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING 2, OF 7

DESCRIPTION

A\UDST^i\J£/c(*r|c. re<i(|'»S^ b^ouA

: no R 3/4J.

J

; MuD5TOCO£; jv$ cvL'^e except
, c^lc'Ve c/ccurs £\5 ^rj-cA^e.-
, . £;(lir*x ce/v.ft.T.

.

H-
u.

t
UJ
Q

- 2i -

- 22 •

- 23 •

- 24 -

- 28 -

- 28 -

• 27 -

- 28-

• 28 -

- 30 -

- 31 -

- 32-

- 33 -

-34 -

-36 -

- 38-

- 37 -

-38-
* '

- 38 -

-40-

- 41 -

-42-

-43 -

- 44-

——

t\

MMPI

illt«<
\\\

—

N!
M
•

|

s

^M«

M
C

tC
N
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/
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_<t r 2^ f^T
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET. .3 OF 7

DESCRIPTION

^oDSTJtVJ-^as^o.c

MUDSTJ>NJ£/<xs ^oi/e.

i

/Vl^i^^ •• -)W--/jL5 j^pjve. ^X^pf

cLr'd caicilc onfdp <,f CkV^J

HAd

D
E

P
TH

. 
F

T
 I

- 46 -

- 47 -

- 48 -

- 49 -

- 50 -

• 61 -

- 52 -

- 53 -

- 54 -

- 55 -

-56 -

- 57-

- 58 -

-69-

- 60 -

- 61 -

-62 -

-63-

- 64 -

-65-

- 66 -

-67-

-68 -

- 69-
•

S| nN
f r

n.
M

E
S

IIT
.

•
 l/
«
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. \ ¥ s
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§
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^
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5
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/S,

REMARKS

P^Vf3!
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET.... . ' . .OF.f.0,7

DESCRIPTION

LL

I
t-o.
UJ
O

«»'•>
•IS

IS
IU

'M
llN

U "

NOCK COM

i.
REMARKS

77.5

- 71

72

- 73

- 74

- 78

- 78

- 77

- 78

- 79

- 80
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- 82-

- 83

- 84

89

86

- 87

- 88

89

-90-

-81

-92-

-83

t
I

10 <

V
A
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. AW-4D SHEET.

DESCRIPTION

5d-i ^> i ̂ W£/ :vs <?xoi/£

_ __ ____ ___ __ <?•?.£•

/V1UI>STO^£; d^rk ntJi'Sh brou,r\
'/D/^ 3/̂ l̂ p.cl-el, W-^ro CodkcU

'dj.<-Jc qcieno^A "tlwv Ci-S- -i..\ d
• (1 -f '<-~<-MCi\£ Cer^r.l .

. _ _ _ _ __ __ __ __ \\4r.o_

Ar-j -i-A Jf->o3 T^^LO srj>M ̂  ve^^
.ci-J-.f-/ r? i r/0^ 2/2.̂  ĵ v,, \te j f, r>e

•^ra...,,^ ^tcrmc)^ c^lc.rt OC^CS

(XS -fr-^cTjft-'fiil^A Ceh^.vf.

/

(D
E

P
T
H

. F
T

J

• 96

• 97

- 98

- 99 -

-100

-101-

-102

-103-

-104

•106-

-108-

•107-

-109-

-109-

-110-

-111-

-112 -

-113-

114-

1 1B-

116 -

-117-

11«-

119-

!*
"1 nm

 IK
.

••
K

it
.

•i/
«m

.

j

W
C

O
V

fN
V

/
N

O
O
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tt
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5
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M
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s •
-* 4

i'

^/
^

^
\
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N.'

^

0
^

•

REMARKS

S<3.̂ p|e c«(ltct<4
*.t! ^5 -Feet

Sf-ypp^j Jri.'l-'^

^ CftZ5
'iltvrhrj Jr'»'- • 3

xT- 095J
CoileJio rx^^e

JT ^5 feet

Wo-ie^ ^pell^
xt ^ ^^ jt-
2^ jA/>*>*

•
Cont^cT loj^e-i «A
^j(ir C»N-i-»vJe irt Tl«'o
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET.. ..OF. 7

DESCRIPTION

A/p^rl/^ L /H C *••- il) > S ^> Ju-O^ !• i-)lwC' /

£ -̂S (jk.'DOl/'^'

1 3.3.0

<; L T"~"ji\J-=- d vt. re<jJ.-H k'^o
• / \ \ — X 1 i"(iQl^^i^-) lo.^',r-<rsi/ co-lcite occor?
•^ Vr*cTurt- ^.ll^ ce^,,-

D
E

P
TH

, F

-121-

-122-

-123-

-124-

-125-

-126-

-127-

-128-

-129-

-130-

-131-

-132-

-133-

-134-

-138-
.
-136-

-137-

-138-

-139-

-140-

-141-

-142-

-143-

-144-

Jg

ESS
r«

.*

MOCK cone
tpt j

•MACTUMI

I i \\ i.

1S

\

/

f
\

^

\

*
i^
^4

^

S?

^s\
T
V

N .

REMARKS

- ( - . • '

• - 133$
Si- -•

-^* • / iy/ ^

^..-v.'o. :-1^-
\ ! _ ^ " •

Wo^ w(d*l

^ * rpl;f2^> 3 > / ™ »

r̂td c£v>i
,n ciriH'^ tfoici

rjW^^ i"j..,;e
- xT i ->~ '-'--"•

-3.— i
X

oo

I-1
0)
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET.

DESCRIPTION

. S | L i S i o NJ £; 0-3 oJoove

D
E

P
TH

. 
FT

- 146-

-147-

-148-

-149-

-150-

- 151-

- 152-

-153-

-154-

- 155-

-156-

- 157-

-158-

-159-

-160-

-161-

-162-

-163-

-164-

-165-

-166-

-167-

-168-

-169-

UM'Llt

t*-1

|
 

N
ll/ll

1
S

IS
IM

M
D

M
U

H
E

C
O

V
.. 

«

AOCM cone

IX
)

O
O

H
/A

M
1A

O
31H a

FMACTUft f

5
5 I !f

5»
t* k

i.
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£«/iN
'(
^

€̂
CNJ

MTL

REMARKS

~~> 'jcTc j yr< :<t--J
;.~ Jf/0 ;

"Xx^vpV --i^^;
,*• V J^ - ,r->- . i • •- «

Jk>f>t^,j Jr,.i '4
t!f 1113- -
^fa/?6>

&crrrou\ of HC>L£
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i) HVU r&d'uyT ^
All S^/anJ rtfc^
54wf'« ^^ ^-^fpm
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r̂ ieS Art o^p«A'^e
<xr\<i reprfcre^T cMvr*y
roi*S pV UJak' »^
|\ffei <tv.r-^ ir.li'̂ .

r PrJi,^ «?^;fw«*it:

/^;/,^ 1^ v*el
h -20,0 rveV;
Au/€ Cjr* fitted

t>y S~chrj-'i]fn
Rj^'H T6sJ.

+}&•>!>•*, r$ ̂
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loJ'l'^/ StkfrW
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.tir roll*"/ «Jr-"'n3
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING SHEET....1....OF.

HOJCCT AND LOCATION

MTHD/RHMW SITE. SOMERSET CO., NEW JERSEY
IUNPACI ELiVATION

IHI.6H
mojf cr NO

84C4007A
DKILLINCAOINCY

WARREN GEORGE, INC.
DAT! *TA*TIO

zz
OATI FINIIMCD

MILLING fOUI'MCNT

~7
OfllLLING MUD U*IO OOMeLETION OtPTM MPTMTOHOCK

CASING
CASING HAMMER
SAMPLER 2./V?. Z.

[WEIGHT (LB)
S~i>UT J

DROP

SAMPLER HAMMER_____[WEIGHT (IB) /%? [DROP (IN) 3 O

DESCRIPTION

'H
ld

30

t/i*U
IH

IN
K

H>*CTU*t

I'
REMARKS

I (j f^vi.

w
Jyf

F.5

1

2

6
iz

3 -

4 -

5

N

- 7 -

n

4+

10

11 H

12

13-

14-

15

16 H

17

IS
23
26

(5
oo



WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

2.
SHEET...±VOF.

-----I DESCRIPTION

M(jO^ ' ONJ '̂̂ vs o^o^t.

^ji^c-^);J-'^cl^ck reddish bfoi»n

'(V/V4).

-

t-

D
E

P
TH

. f

, m

• 2l -

• 22 -

. 23 -

- 24 -

. 28 -

- 26 -

- 27 -

- 28-

• 30 -

-31 -

• 32-

- 33 -

-34 -

. X .

- 38-

- 37 -
.

-38-

- 38 -

-40-
•
- 41 -

-42-

-43 -

- 44-

(AMPLtt
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V

(A

\D
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N

C
IM

.
It

S
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T
.

a/
* I

N
.

u
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*
8

Q
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9
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DOCK com

• . j
# MACTUME

5
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t
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3

^

' "S
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V

"̂X

REMARKS

• Jo r~ic,ow/v
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1/23/26
^ d^j""j
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BOB ING. SHEET...̂ ....OF..IZ.

DESCRIPTION

r^-^y i ; / ' '^ ^ z c*™

•::* - VJ,-;,:^,.-,

-lo\

u.

1-
Ul
O

- 46 -

• 47-

- 48 -

- 49 -

- 80 -

- 81 -

- 82 -

- 83 -

- 84 -

- 86 -

-86 -

- 87 -

- 86 -

-59-

- 60 -
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-62 •

-63-

- 64 -

- 66 -

-67-

-68-

-69-
•
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET.

DESCRIPTION

H
ldB

Q

M
 »

'1
»

IS
IS
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M
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N

U

HOC* COAE

Ir
I* REMARKS
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I 1
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72
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74
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING.. SHEET.....^..OF.5.0F..7

DESCRIPTION

.

Sf/^T5ToM£;^5 JL\^OV€.

•

•
•

K
u.
I1-o.
Ul
O

—

- 96 -

- 97 -

- 98 -

- 99 -

-100-

-101-

- 102-

-103-
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-106-

-108 -
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-108-
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-110-
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-112-
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-114-
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-116-

-117-
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET. .6...0F...Z.

DESCRIPTION

.SILT- , -.^r^/^s <xbooe, ^Xcff't

. -fri^cTjf-? - -fillma cenii/rf i-s |frs
cxboii davu .

j
-

•
•

p

,
__7~S~~-"-^Y res JL^O\/£_

•

•

u.'H
J.d3O

•121

-122

-123

-124

-12S

•120-

•127-
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-129-

•130-

-131-

-132-

133-

134-

138-

136-

137-
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"
144-
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5
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET.

•

•
•
•

•

i

•

DESCRIPTION

•(fmicrif'cjy coJats. Occurs c^s
, p J. _£- ll ( -4-

f-u.
I
Ulo

-146-

-147-

-148-

-149-

-150-

-151-

-152-

-153-

-154-

-155-

-156-

-157-

-158-

-169-

-160-

-161-

-162-

-163-

-164-

-165—

-166-

-167—

-168-

-169-

(AM'ltl

fl
|||

n

i'
MOCK COMK

h X

f RACTUAC

5
IH 1 !i ^

i

>

s

t

REMARKS

~*J'.-". '~ 3 - " j - . .

It ,'M5

%™^H°L*

jf All «<V J,»C/

r^k s-x^pl«*
U/AS 0-Gfp"'z)^^r*
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING SHEET....1...OF .5.
matter AND LOCATION

MTHD/RHMW SITE. SOMERSET CO.. NEW JERSEY
*Cf ILIVATION

.^ -ft.
mojf cr NO

84C4007 A
MILLING AGfNCV

WARREN GEORGE. INC. 7DA/Y T 1 RK.O
DATE ITAHTIO DATt PINISMID

WILLING tOmnrtWT

r^ - n^- r 5-
DRILLING UUO MID OOWrLtTIOM OITH

f?. """"3.5 ft.
CASING
CASING HAMMER [WEIGHT (LB) —— |DROP(IN)
SAMPLER -T.
SAMPLER HAMMER_____[WEIGHT (LB) [DROP (IN) 3O
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING.. ~ ~
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING..

DESCRIPTION
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DE

ill
HOCK COME
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET.

DESCRIPTION
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET.._....OF...P

DESCRIPTION

D
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING..../3..'W -.70... SHEET .1 OF 7

PROJECT AND LOCATION

MTHD/RHMW SITE, SOMERSET CO., NEW JERSEY
DRILLING AGENCY

WARREN GEORGE, INC.
•RILLING EQUIPMENT

£LE A/OlEj SHEET 7
size AND Tvre OF tir - _ - . ,__. rucr-r -»

O t C /v<7 Ttt J n t t r l /

CASING ————————————————————
CASING HAMMER [WEIGHT (LB)

FOREMAN

TOi^y TxR.^.0
DRILLING MUD USED

BE^/Tc^ ^TE (avx* tveu)
SIZE AND TYPE CORE 1ARREL

————— IDROP ON) ——————
SAMPLER 3L. lA/. T.D. S'PUXT SVdrtW
SAMPLER HAMMER JWEIGHT (LB)

DESCRIPTION

,
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET.A....OF..7

DESCRIPTION
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING....£)..Vy..7..7..P.... SHEET. .OF. 7

DESCRIPTION
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET...?......OF 7

DESCRIPTION

.
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CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

•

•
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LOGOFBORI

DESCRIPTION

'T*\'~£ °fCU" *' fV°'^
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET...<??.....OF£. OF 7

DESCRIPTION
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WOODWARD-CLYDE CONSULTANTS
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CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BOR\NG..jtyL(J-3.Q......

DESCRIPTION

All/DS"T0MEj QS «\3cv6.

D
E

P
TH

. 
FT

.

- 146-

-147-
•

^ 148-
.

-149-

-150-

• 151-

- 152-
•

-153-

-154-
'

-155-
•
-156-

-157-

-158-

-159-

-160-
.

-161-

-162-
•
-163-
•
- 164"

_^(5_

-166-

-167-
•
-168-

-169-
•

IAMPLIS

t*

"1

£=s
S5*
c»

H
E

C
O

V
.. 
»

MOCC COME

?

ft?
1 8

f«ACTu«I

s
w
1C
M s

tw

K 2
» •>

?„
I5

fe«
i
q
it

•f-
v **-X2
£
0

1

SHEET.....?. OF 7

REMARKS

w*^*y evtfe/'fJ
*l"f *l VeATt oT

HO <)<»I./VMV\. (.'5^
»-e<<Jlij^ bv0wk .'<»
Colov.

Ci/^.wcji Cdl l fc4»^
**eiw> 160 f«e-»,
5+oppfd «tv;|l.^ «t |I37.

BOTTOM OF HOLE
A/OT3S '

i^ H<w v-««d;«jf j
dll Soil «*<J VffA
Sawp\«J ^aS c.o

£} Ww-Uv-ol.jcta'je
V^f5 Oivt ex^yaK,««l

av\J vepxeseAt-
wvevaat voices qV
W«\«yJ

 w;y\;tW
fvdw» 4-W« CKOvlf^f
C^uVi^a 01 vllli'oCi.
3 j"Di-',lliA<j Eew,pv>«v>Tl

|5<?0 FaUiwa v/5fJ ^o
mf4.,. Ualt cowip\^lr<
bv Sc >V»vv-^o'Va -
Ai;i\-T650.
nN r .1
"^ rot. I ,*a Vioi

WSet^ a H1^ JA/
Vv»covve c^uvivvb
. 1 - i «5^^*'»*u av^d c*

10 1^ fvlcerve
TOT CrtS'*1^ vv\Si*l-
lc»T,aVv» Sc-UvwvAv*

V'^J USfJ ^ ^ IV
^;v W»w*>\fv.
S) Cw-|-^;'3$ •f»erV«

diV YtfTavy ctv!ll>Q
•ve^f v^os-fly -P:^<-
Qvav«l ;*v 3 ;zt.j

"̂



WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING....A\.W.7:.f|.D.. SHEET 1 OF

PROJECT AND LOCATION

MTHD/RHMW SITE, SOMERSET CO., NEW JERSEY
[WILLING AGENCY FOfllMAM

WARREN GEORGE, INC. TC, vy TXT^O
DRILLING EOU<r*Mf NT DRILLING MuD USED

SEE A/QT F j S^FET ii
CASING ——— • " W OO.jBLfc-vi/fl(.i.£t)j lOPT.

CASING HAMMER (WEIGHT (LB) • ——— (DROP (INI ——
SAMPLER 2. 3 PJ x.i^- SPLIT sroou
SAMPLER HAMMER |WEIGHT (LB) f/0 [DROPdNl 3O

DESCRIPTION
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET...3....OF.J.L

DESCRIPTION a.
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LOG OF SHEET..J......OF.

DESCRIPTION
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET..ST.....OF.

I

1 :

r ;

1 :
i

1
1 :
1
{

DESCRIPTION

<A/''t> 5TOM£.' wWeroiTe kovoUesS . .
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LOG OF SHEET . I/

DESCRIPTION
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET.../.....OFz.
DESCRIPTION
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CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET...SL..OF.J/..

DESCRIPTION
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LOG OF BORiNG...Al.W.r SHEET.../......OF.

DESCRIPTION
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET..(.<?.....OF..}./..

DESCRIPTION
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CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET.J..L...OF.J.!..

DESCRIPTION
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING.....£A W- SHEET....!. OF

PROJECT AND LOCATION

MTHD/RHMW SITE, SOMERSET CO.. NEW JERSEY
DRILLING AGENCY

WARREN GEORGE. INC.
DRILLING EQUIPMENT

SIZE AND TYPE OF ,,TSEE fjaTf JHP£T M
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BOR ING../!>.W. " SHEET...*.....OF.

DESCRIPTION
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LOG OF BORING. SHEET. .OF.

DESCRIPTION
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LOG OF BORING..M..Vy.:J..O.L SHEET...f/......OF.J|,

DESCRIPTION
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LOG OF BORING..^. VV-/C7.D. SHEET..̂ .....OF..11..
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CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING r\ ™ -1 0 0

DESCRIPTION
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LOG OF BORING. SHEET...7....0F.JJ.

DESCRIPTION
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET...Z....OF.

DESCRIPTION
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING..y^.W.:JO.Ci...... SHEET..IL...OF

DESCRIPTION I
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING.. SHEET 1 OF 1L
PROJECT AND LOCATION
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CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET. ..^rrr...OF2-«J

DESCRIPTION
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET..3.....0F.././..

DESCRIPTION
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LOG OF BORING. SHEET.

DESCRIPTION

DE
PT

H

P
fN

C
T

II
.

H
IS

IS
T

.
•i

/t
m

.

HOCK COM

i.
REMARKS

80.0

- 71

- 72

- 73

- 74

- 75

- 78

- 77

- 78

- 79

- 80

- 81

- 82

- 83

re Z/2,)

88.0
-88

-89

-90-

-91

-92-

-93

-94-

s- ,t "V:

'°3-

£

o
M
• i

-f
10

MTH 001 1230



WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET..._....OF ll

DESCRIPTION
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LOG OF BORING. A1W-//J) SHEET....̂ ....OF //

DESCRIPTION
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LOG OF BORING MW- I /& SHEET .1...0F..//.

DESCRIPTION
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LOG OF BORINGM-JI.P... SHEET. //

DESCRIPTION
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LOG OF BORING SHEET.

DESCRIPTION
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LOG OF BORING.. 5HEET..£...OF//.

DESCRIPTION
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LOG OF BORING SHEET 3.....0F.2.

DESCRIPTION
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LOG OF BORING. SHEET...fL...OF.H.

DESCRIPTION
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LOG OF BORING. SHEET.
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(5" 9<aJ/>\A

Drilling ?tipf«
J.T /3^

Pri//—j STbr/'.J
A:' y/?.0

UM, C :-. ' * U

,*•' .j- ; -^-r

VMcd'*^ «^i/'tj

jj; ju r^ ^

*2.O A&\/r*\ ^

S"cxwjple cUWcU
J.I- MS feel

MTH 001 1253



WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. 7
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LOG OF BORING. SHEET.
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LOG OF BORING.....A\.W-J.5.D.. SHEET 1 OF
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LOG OF BORING. SHEET ..3......OF.

DESCRIPTION
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LOG OF BORING. SHEET. .OF.
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LOG OF SHEET...Z....OF
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LOG OF BORING. SHEET......L..OF.
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— —— —— —— —— —— —— —— —— i2J _

i ^ ^ / \

^^

fv^Co^S.

CL^:^fj,,^,

D
EP

TH
. 

FT

, m

-196-

-197-

-198-
•
-199-

-200-
•
-201-

-202-

-203-

-204-

-208-

-206-

-207-

-208-

-209-

-210-

-211-

-212-

-213-
•
-214-

-215-

-216-

-217-

-218-
•

-219-

r^ IIItea It*

HOCK COMC

u s

FMACTUKt

5
m i

î
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF SHEET.JP...OF

DESCRIPTION
a.
UJ
O

HOCK COM!
>«*CTum

i.
REMARKS

221-

222-

223-

224-

225

226-

227-

228-

229-

230-

231-

232-

233-

•234-
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•236-

•237-

•236-

•23»-

•240-
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING. SHEET..JJ....OF...LL.

DESCRIPTION

A\ UD^T^) W E5 as <aV)oV€.»

.

•

•

•

•

•

t-u.

ttuo
.

-246-

-247-

-248-

-249-

-251-

-252-

-253-
.

-254-

-255-

-256-

-257-

-258-

-259-

-260-

-281-

-262-

-263-
•
-264-

-265-

-266-

-267-

-268-

-269-
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•
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*
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R
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CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
SHALLOW MONITORING WELL

• -

PROJECT AND LOCATION WELL NO.

AITH^/RHAUV Jl"r£ i SdAAfRSET CO,^ MJ AVW- | S
DRILLING AGENCY "" FOREMAN

DEVELOPMENT EQUIPMENT GALLONS REMOVED

Al* COA^PKESSOR ^ WftTeR JET SEE ^enpi^KJ

ELEVATION DATUM
O.C- IC?l .^7- f t .
X.C-. 100. fcO fi.
DATE INSTALLATION
STARTED

TIME DEVELOPMENT
STARTED

LOG OF MONITORING WELL

BORING

z H

-O -

- 4 -
I •

> •

i m

f m

> •

DESCRIPTION

*"J

WFATH-ERED "BED^ocK 7.0

<? V'^S't•''v1^ ' i s^+ Sv»/ i 17.0

C^^CUV^,, «.,„.„ .J.

MON

TYPE OF MONITORING WELL

OROUND ELI

i, 7.0

L« ao-o
L? /O 'O

PROJECT NO.

DATE INSTALLATION
FINISHED

TIME DEVELOPMENT
COMPLETED

$"£E •a.E.r'ifcftKS

ITORING WELL

W?oTV\ev<>c> vD^clvacK

,v °n.^ -ff.
' —

L

«

L

1

L

y^A

L

5 _

L

L
7

1

*
1

1 
" 

I 
" 

"$
m

77
77

?
7/

?
7X

 
* «

!im4 -is
1
m

TOP OF -RISER ELEV. ̂ l.,?^*

"̂̂ ^^ —— VENTED CAP

—1 ——— LD. OF RISER PIPE H • 0 'i * .

TYPE OF PIPE $"U;«1<JS

S+eel

• • —— TYPE OF BACKFILL AROUND
MISER cew\ev\4 - loevvW^e
qv<rj-\-

-4—— TOP OF SEAL ELEV. 9£.fff.

Vi —— TYPE OF SEAL MATERIAL ___
^N be/\4o*\'^€ C5«IU"t$
sM

*Tj— - TOP OF FILTER ELEV. ^°- S^.

\\"J

S —— »ZE
''••I
•ifl ——— DIAMi n
I

«LEV

OF OPENINGS C '̂.P.I 1 *\_. ,

ETER OF MONITOR WELL

OM OF MON. WELL
%0,Q -f-f.

OM OF BORING ELEV.7^'^

ETER OF BORING *5T-0 **•

REMARKS '• I •'* f ' H'. .— W N v ' d VyaS i'VU -tV A / ' - t V f f

o we » PC- -I .'<>*
flTT-gfr 4V.P <"rr,V6W4 »'o\A

c«
. 3'^Vfl.fJ i^^V\

^«V IS' vv\ -^" '* ' f
30 ^

NSPECTED BY

MTH 001 1269



INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO.

AW-ZS
ELEVATION DATUM
0.C. 61.11 -fr,

PROJECT NO.

DRILLING AGENCY FOREMAN DATE INSTALLATION
STARTED

DATE INSTALLATION
FINISHED

DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT
STARTED

TIME DEVELOPMENT
COMPLETED

LOG OF MONITORING WELL

-12.6-

-2/.A.

BORING

DESCRIPTION

8=?C fc-od^ "7.

MONITORING WELL

TYPE OF MONITORING WELL Uf*TH£fi£l>

GROUND ELEV.

LI
L2

L3

U

LS

L6
L7

Wfc y%»

TOP OF-RISER ELEV.5fc

VENTED CAP

4.0 ,Vi•LD. OF RISER PIPE /. tx (n.

'EOF.
•steel

TYPE OF BACKFILL AROUND

MISER

F
TOP OF SEAL ELEV. H
TYPE OF SEAL MATERIAL

b«nfoniT«

——
"•'•I

TOP OF FILTER ELEV.

TYPE OF FILTER MATERIAL

OF OPENINGS. ?.<?/(ftn.

DIAMETER OF MONITOR WELL

m
•BOTTOM OF MON. WELL

J—BOTTOM OF BORING ELEV..HM

I————I—— DIAMETER OF BORING Q0/^

REMARKS
/ />^ 2} ce-Me>nf- ben <x/e».r

,r>T/.x//f£/ gL l&ck-'i,\& ftusn h cj~p ra c~n e. ce>ve.f

•ft

o-T end of jefiec)
INSPECTED BY

WOODWARD-CLYDE CONSULTANTS



INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION

A\Tttb/RHA\W Snfj SOMERSET CO.,

WELL NO. ELEVATION DATUMi ft,
m». 64 ft

PROJECT NO.

DRILLING AGENCY FOREMAN

TA/C.
DATE INSTALLATION
STARTED

DATE INSTALLATION
FINISHED

\°\ t'JtJE l^x
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT

STARTED
TIME DEVELOPMENT
COMPLETED

LOG OF MONITORING WELL

BORING

-o -

DESCRIPTION

3.0

iff .5

«

53.?
V j f iTT C > l i ' t i

^A V e J J l j V

MONITORING WELL

TYPE OF MONITORING WELL

GROUND ELEV. mi-3 f4. TOP OF-RISER ELEV.

VENTED CAP

LD. OF RISER PIPE ^-0

TYPE OF PIPE

TYPE OF BACKFILL AROUND

RISER

TOP OF SEAL ELEV.

TYPE OF SEAL MATERIAL

TOP OF FILTER ELEV.

TYPE OF FILTER MATERIAL
wvovie

SIZE OF OPENINGS °'01 **<

DIAMETER OF MONITOR WELL

T.P

&&f~!$—— BOTTOM OF MON..WELL
j|||| iLIV. 77.3 T>

.|:V';:'ivrV:l • BOTTOM OF BORING ELEV/Z&f

I———H—— DIAMETER OF BORING ?-Q '^-

REMARKS VA/CTS Ot W 1 4 1\ -V^

c*. r 8v\
^

~ la g vV
'nMo <?. V V.y 1 y.' S '. 3s) 'i*STc» 11 ed e. e e T v e C a i a .

\vAWveq lo^tiy CT^V l.'uwvA. ' l ^'ftock^H: .

Hill a,r
for- 25 AiiV)(/7t5

.v J i
WOODWARD-CLYDE CONSULTANTS
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INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION S"/J)'-CS£T WELL NO.

MT/iZ/MMW?fes " 'V Ml/V-fS
DRILLING AGENCY FOREMAN

DEVELOPMENT EQUIPMENT GALLONS REMOVED

A/£ (jjN\f&£ssc>&£tyJR~£& J^7~ ^<^€ fcwft&fcz

ELEVATION DATUM

DATE INSTALLATION
STARTED

16 Se'fT, /9r^
TIME DEVELOPMENT
STARTED

S£i' ££Mf)£4ZS
LOG OF MONITORING WELL

BORING

It
S Z

_

i •

• •

-12-

-16-

-zo-

DESCRIPTION

0V**BJRI>£N

VlJDST^'J^ oack r-'dc'**') V'0'.i,,\

W£YVT/i.r> tV BjL.-<O-£ lO.O

£.>/•) P^ r~~/ ̂  r i6c o ̂ -Jc Ac

/

MON

TYPE OF MONITORING WELL

GROUND EL

,L;̂t.-^
U-££L
L5 ————

L.M£

L7 I* 0

PROJECT NO.

%3c4-oo7 A2&
DATE INSTALLATION
FINISHED
/£ sr«rr//<?^

TIME DEVELOPMENT
COMPLETED

ITORING WELL

EW. 3v^.?-Pi. TOP OF-RISEH ELEV. J«C «VjflVt

' ——

^Ak

t

«

L

LI^

L

S

L

L
7

W/4

2

u^z^^^^z^mI

P&.:
fc:v•••V4 ismii

«

;S|;
!!,«
ll'ii*S

^^^_^ —— VENTED CAP

—J —— LD. OF RISER PIPE 4.0 t(\ .

TYPE OF PIPE «ru^lerj
•«</

- • —— TYPE OF BACKFILL AROUND
MISER cenw- ^rtt?oire.
tff

L I • TOP t

Vi —— TYFE

;S ^<j

'#t/f

JF SEAL ELEV. 1 ' 7.3 TT.

OF SEAL MATERIAL ___

i
SJ . i r 7 14
(-?— - TOP OF FILTER ELEV. 1>3-3 Tt

|
W3 —— SIZE

••$ —— DIAMi TIPmm
fe5i::5S# "*"'
:V:̂ >?| ««-EV

«:••'• ••• ••••.>:;

OF OPENINGS ^.^/<3 In.

ETER OF MONITOR WELL

OM OF MON. WELL
to 3. 3

nu nc •naiMft ci cw I£>1'«

REMARKS out -prgr/>tvtx/e/" {he,

g.
O.K- M i h
Hill Ar

.,/•,/•./
dry .

-£<-<- 30 * In oft s WOODWARD-CLYDE CONSULTANTS
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INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION

WHV/WMW
WELL NO.

- 55
ELEVATION DAT PROJECT NO.

AZB
DRILLING AGENCY FOREMAN DATE INSTALLATION

STARTED
DATE INSTALLATION
FINISHED

DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT
STARTED

TIME DEVELOPMENT
COMPLETED

LOG OF MONITORING WELL

BORING

-0

-7,2-

-2,1.6

-238-

-36.0-

DESCRIPTION

0,5

26.0
6^0/cocc.

MONITORING WELL

TYPE OF MONITORING WELL _

GROUND ELEV.

LD. OF RISER PIPE _£

TYPE OF PIPE iT£inI T rK Wr rlrC ^^^^^^^^^,

TYPE OF BACKFILL AROUND
RISER

I ^••^^•^^M^^^^MHH^^H^MBM^H^^^H^^^^^^^^B

L i • TOP OF SEAL ELEV. \ 3 ?•£ TJ

vi—— TYPE OF SEAL MATERIAL___
NJ benfoniii pe/lei-s___

TOP OF FILTER ELEV. ^31.6rf.

TYPE OF FILTER *"•"-•«•
/70. 1

MATERIAL__
j C".-» is^fJ

SIZE OF OPENINGS <L

DIAMETER OF MONITOR WELL
sf s* ir\.

BOTTOM OF MON. WELL

I OF BORING ELEV.'̂ M
&.o<*• DIAMETER OF BORING.

REMARKS sh* J orf frith •**., Jtl,T<\ ,i

cos K<-\
dry,

INSPECTED BY . c.
——--ABO-CLYDE CONSULTANTS

1273



INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL N°' ELEVATION DATUM
0.C. N1.^4fT.

i/ ft.
PROJECT NO.

DRILLING AGENCY FOREMAN

INC.
DATE INSTALLATION
STARTED

DATE INSTALLATION
FINISHED

DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT
STARTED

TIME DEVEL
COMPLETED

ENT

LOG OF MONITORING WELL

BORING

- o

-24-

•3Z-

DESCRIPTION

3.5

dar |c.

cUr(c

MONITORING WELL

TYPE OF MONITORING WELL ___i

GROUND ELEV.

Li

L2
L3

w$w^ wS

TOP OF-MISER ELEV.

VENTED CAP

LD. OF MISER PIPE £ '/>

TYPE OF BACKFILL AROUND
MISER

TOP OF SEAL ELEV.

TYPE OF SEAL MATERIAL

— - TOP OF FILTER ELEV. 1^*7.?

TYPE OF FILTER MATERIAL._
f)o. X (Trltft-? r^nc/

SIZE OF OPENINGS

DIAMETER OF MONITOR WELL

BOTTOM OF MON. WELL

————— j—BOTTOM OF BORING ELEV.!£i3

I——••(—— DIAMETER OF BORIMG &• O>f\

REMARKS
dr.'<//>-

t) drilling flushed Cut
nor

f

I.D.

\v<- 20 Ml
2-2,

ZS" /w/''n t/J/'n^ ///// air
WOODWARD-CLYDE CONSULTANTS

MTH 001 1274



INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVATION DATUM
£>,C, 146.OH ft-
t.C. 145.S-1 f-t

PROJECT NO.

DRILLING AGENCY FOREMAN

TOA/V T IRRO
DATE INSTALLATION
STARTED

DATE INSTALLATION
FINISHED

DEVELOPMENT EQUIPMENT

TE.T
GALLONS REMOVED

SEE

TIME DEVELOPMENT
STARTED

TIME DEVELOPMENT
COMPLETED

LOG OF MONITORING WELL

BORING

it DESCRIPTION

I3.H

\3VowV\.

MONITORING WELL

TYPE OF MONITORING WELL

GROUND ELEV. .fl f-V.

TYPE OF PIPE

-——L- L !• TOP OF SEAL ELEV. I30.3K

TOP OF-RISER ELEV. $££_

VENTED CAP

LD. OF RISER PIPE "-Q '*•

glalvilgSS

TYPE OF BACKFILL AROUND
MISER cewe*r - oe*tqv»;lfc

TYPE OF SEAL MATERIAL

TOP OF FILTER ELEV. .3*.
TYPE OF FILTER MATERIAL__
v\o. ft.
SIZE OF OPENINGS 0-01 '*•

DIAMETER OF MONITOR WELL
TI0 W I V I V^ »| If ^^^^H^^^^^^H^^V^^^^^^^^M^^^^^^^^

BOTTOM OF MON. WELL
•LEV.

i ••'•..•••••.•s: i/.i ff{•••;• i••••.•!"j^ BOTTOM OF BORING ELEV.!£L£

l-i——H—— DIAMETER OF BORING ?-Q iy'

REMARKS
OT MT

q Wlue* IV e« S 0< T- wi

gV^ 0* ' 4
q . V \ 9 .

S gr

•A . . g a j1.'

at a'. toy C-i

- it
H f a J

?cree\s\
c/ry/.

/C+ut-fa
J (/ft**

INSPECTED BY
///'// (>A/<r WOODWARD-CLYDE CONSULTANTS
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CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO.

A^THlJ/RHAlW S3.TE . SoA^ERStT C^ A/J A^W~ °) S
) •?

DRILLING AGENCY FOREMAN

W A R f t E L W GEo^&Ej TfJc. TowV Ti^.0
DEVELOPMENT EQUIPMENT GALLONS REMOVED

i

ELEVATION DATUM

DATE INSTALLATION
STARTED

^0 JywE 11^6
TIME DEVELOPMENT
STARTED

SEE REnfiRKS
LOG OF MONITORING WELL

BORING

J »-
£ "•
S S

-O-

* •

• •

» •

> •

• •

-«/7-

DESCRIPTION

oMmoMBW

J

o^»O

A^ I 1 T^ <^*T" XI i 1 C I I/ \, *J J "fL r\\^. >» IA

) ' ""

MON

TYPE OF MONITORING WELL

GROUND EL

/0iW

L, aTT
L3

 a'°

L» -ZI_

L« ^7-0

PROJECT NO.
<

0'HCLi007 A>B
DATE INSTALLATION
FINISHED

TIME DEVELOPMENT
COMPLETED

ITORING WELL

VA/PWTVV£V'?CT 'OPdvoC.K

PI/ H^.f-f-f.
f

L

«

L

tl
^

L

5

L

L
7

W/4

2

u'Z£U
6</tm

$i

ii

•̂ IM

ss

TOP OF -RISER ELEV. S'f alo»v«.

>*^^^ — VENTED CAP

— 1 —— LD. OF RISER PIPE 4-0 \*-

1 TYPE

•j- —— TYPE

• NISEI

3V°
L 1 • TOP <

V—— TYPE

N 0e\
k î

M
-i^_TOP(

|̂ -TYPE

S ——— 8I2E

|d —— DIAM

K::&V """fe;̂ } ««.tv
!•...•.••.•!"•.••.••••..'..•.••I — _.._

OF PIPE $4«'.<M«,S$

t\

OF BACKFILL AROUND

* ccvA'S^r — b^ v^*«'4t.
u+

>F SEAL ELEV. I "XI- 3 ̂ i

OF SEAL MATERIAL ___
/vfzw^e pellt'b'

>F FILTER ELEV. I3>5.3ft

OF FILTER MATERIAL

OF OPENINGS O.OI In.

ETER OF MONITOR WELL

OM OF MON. WELL
. 103.3 -pT.
OM OF BORING ELEV. \£i?

ETER OF BORING %'Q '<*•

REMARKS
OT C^v

r , 0\A

we >l»TJo» '<

4 3) \hs-la

4-
INSPECTED BY

Uf\ i>\ dr/,

WOOBWABD-CLYDE CONSULTANTS
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CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION

SITE

WELL NO. ELEVATION DATUM
0,6. iSf.Hltr.
X6. 153. SO £4.

PROJECT NO.

DRILLING AGENCY FOREMAN

Towy
DATE INSTALLATION
STARTED

14 Ju^f »W
DATE INSTALLATION
FINISHED

\io
DEVELOPMENT EQUIPMENT

WATER
GALLONS REMOVED

SEE: *
TIME DEVELOPMENT
STARTED

TIME DEVELOPMENT
COMPLETED

LOG OF MONITORING WELL

- 0-

-47-

BORING

DESCRIPTION

1.5

3H.O

MONITORING WELL

TYPE OF MONITORING WELL

GROUND ELEV._L£L2jLL

Li ——'
L2liJ_

L3 »•<?
,, n.o
LB

H7.0

——— K

1-3

t
^ K:t

TOP OF-RISER

VENTED CAP

LD. OF RISER PIPE ' 'V\ .

TYPE OF PIPE SToi'

TYPE OF BACKFILL AROUND
MISER

TOP OF SEAL ELEV..____
s^«—— TYPE OF SEAL MATERIAL.
N be^tawi-k vflleif

• TOP OF FILTER ELEV. 13/7.?. ^ft.

-TYPE OF FILTER MATERIAL__

.m
SIZE OF OPENINGS O<0\ '^

DIAMETER OF MONITOR WELL

S*?Wj—— BOTTOM OF MON. WELL
i*li «LiV. \0$+ <*•

-BOTTOM OF BORING ELEV.1217

• DIAMETER OF BORING %>0 •'

REMARKS
or r /y i l

' t l i^a ,-.-.u{jl IV CT ? UT € V g CO Vv> Q\g4 ,'

etv/\<jl pr 'ov 4o l e»T 'o c ew\cv\4 -
C K ' / a .

J

1 /\. 1 -b..

^

/f ve locw\ewf I
'• s SUV-r);, . J 30 "f

INSPECTED BY ,

s/Jl

ll

WOODWARD-CLYDE CONSULTANTS
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CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION

srn?
WELL NO.

A1W-//S
ELEVATION DATUM
O.C, 130.3$ H

PROJECT NO.

DRILLING AGENCY FOREMAN

-1
DATE INSTALLATION
STARTED16

DATE INSTALLATION
FINISHED

DEVELOPMENT EQUIPMENT GALLONS REMOVED

JeT
TIME DEVELOPMENT
STARTED

TIME DEVELOPMENT
COMPLETED

LOG OF MONITORING WELL

BORING

-5-

-25-

DESCRIPTION

3.5

s</</'sl>

MONITORING WELL

TYPE OF MONITORING WELL _

GROUND ELEV. ,0 TT- TOP OF-RISER ELEV.Sfg

VENTED CAP

LD. OF RISER PIPE

TYPE OF PIPE

TYPE OF BACKFILL AROUND

RISER

TOP OF SEAL ELEV.

-—— TYPE OF SEAL MATERIAL

N

TOP OF FILTER ELEV.

TYPE OF FILTER MATERIAL__

SIZE OF OPENINGS

DIAMETER OF MONITOR WELL

BOTTOM OF MON. WELL
tLiv.
BOTTOM OF BORING ELEV.L2M

DIAMETER OF BORING &• ° 'n

REMARKS /ilu c/ affcr 1%e
j> (,r fa> t^elf irt(,r /'irt ,• 2) ce

I.Q. a ,
'-ft/

HI/1
</r/ Z5 AKhtifcrwooowARD-CLYDE CONSULTANTS

MTH 001 1278



CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVATION DATUM
0,C. U3.37t\
T'C- Id.gift.

PROJECT NO.

DRILLING AGENCY FOREMAN DATE INSTALLATION
STARTED

DATE INSTALLATION
FINISHED

DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT
STARTED

TIME DEVELOPMENT
COMPLETED

LOG OF MONITORING WELL

BORING

O =

- O-

-4-

-8-

DESCRIPTION

3.0

|6.

15*. O

fen

MONITORING WELL

TYPE OF MONITORING WELL

GROUND gLgy > I O. (a Ef- TOP OF-RISER ELEV. *ee

VENTED CAP

LD. OF RISER PIPE i V\

TYPE OF PIPE

TYPE OF BACKFILL AROUND
MISER

TOP OF SEAL ELEV. IQH.fp ft,

TYPE OF SEAL MATERIAL

TOP OF FILTER ELEV.

TYPE OF FILTER MATERIAL
. 4.

SIZE OF OPENINGS

DIAMETER OF MONITOR WELL
TIP

BOTTOM OF MON. WELL
ILfV. ?(?.^ "ft

BOTTOM OF BORING ELEV'70.6

DIAMETER OF BORING ^-0 ''"

REMARKS
QT < / v i

VA/O S OU gV" CCT^CV -VW

CgW\
QVo^ o\V\V\ w 3 I iv*, ?Tgi I IfcA .'vc.» ff i*. T.t>.« cl>-/g

~ Hi ĵje
INSPECTED BY T i W\ 5________________

///// WOODWARD-CLYDE CONSULTANTS

MTH 001 1279

15



CUNSUITINU ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO.

MI/1/-/4S
ELEVATION DATUM
C?,C. 75.«^ft-
x.C. 7^.71 ft.

PROJECT NO.

DRILLING AGENCY FOREMAN

>/*6£, I/\JC,
DATE INSTALLATION
STARTED ,

DATE INSTALLATION
FINISHED

DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT
STARTED

TIME DEVELOPMENT
COMPLETED

LOG OF MONITORING WELL

BORING

-3.8-

-7.6-

-11.4-

-15.1s-

-/9.0-

DESCRIPTION

1,0

Al UDSF6W ~, oU-k red), :

MONITORING WELL

TYPE OF MONITORING WELL

GROUND ELEV._J_LLfjL.

-——L— i—1~— TOP OF SEAL ELEV. (?%• I

TOP OF«isER ELEV.SLL

VENTED CAP

LD. OF RISER PIPE

I TYPE OF PIPE

TYPE OF BACKFILL AROUND

RISER

TYPE OF SEAL MATERIAL
N bentonilg

TOT OF FILTER ELEV.

TYPE OF FILTER MATERIAL__
Wo. i. Mofte 5/lfMO

SIZE OF OPENINGS

DIAMETER OF MONITOR WELL

TIP 4--O '"•_____

BOTTOM OF MON. WELL
tLIV. SH.I ̂ t.

BOTTOM OF BORING ELEV.

•DIAMETER OF BORING.

REMARKS c/ri/ln\4 -fresh ,f

(• F/; /e.#eJ fe*if/J> af ?<:rce
/////

j*.ir />ff<:<J
.NSPKTED BY

/v,/h.

WOODWARD-CLYDE CONSULTANTS

MTH 001 1280



INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO.

- 155
ELEVATION DATUM
O.C. t*6.*i ^
~i.C. 13.5.50 H

PROJECT NO.

DRILLING AGENCY FOREMAN DATE INSTALLATION
STARTED

13 JOA/F \°i%(>
DATE INSTALLATION
FINISHED
14

DEVELOPMENT EQUIPMENT GALLONS REMOVED

set
TIME DEVELOPMENT
STARTED

TIME DEVELOPMENT
COMPLETED
SEE R

LOG OF MONITORING WELL

BORING

IMo

-O -

DESCRIPTION

STONE.

MONITORING WELL

TYPE OF MONITORING WELL

GROUND PLPV. TOP OF«ISER ELEV. Sft

VENTED CAP

VOTTOM OF MON. WELL-N *+.
BOTTOM OF BORING ELEV.

OIAMCTER OF BORING ?^

REMARKS
OT ^v'

u r fv<?V\ Wo

VA/o
gk.' « f iVo igc^ 'Vf C c « $ i ^ q < Mj plfyf lopw\gv

k v - H . ' l l \va4ev-, !w\w\ecl io^eW tf ' v I .' V T fith JO

j£.fit.J
Uht'l

INSPECTED BY
WOODWARD-CLYDE CONSULTANTS

MTH 001 1281



CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION

e.o.
WELL NO. ELEVATION DATUM

O.C, J < 7 l , W * + .
PROJECT NO.

SHCM007 /Ufi
DRILLING AGENCY FOREMAN DATE INSTALLATION

STARTED

(0 7iwE 11 £6

DATE INSTALLATION
FINISHED

ici?6
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT

STARTED ,
13,50

TIME DEVELOPMENT
COMPLETED

\ 307
LOG OF MONITORING WELL

BORING

-o

-30-

DESCRIPTION

/"t/DS'r OAJ £j

lfc.5
n.o

>e <ioi'.jV>

eotol«'$V

PTg.GtL.l- „«,, 55.7
,!..».V.
dUvk V>YOW»,

i o<a»k vtJcfi'V \>io»\>.'?)..l
. 75.*J

»<t fvK av»y.
, >»J. I I/. 3

olavk v?Jd;sln

MONITORING WELL

TYPE OF MONITOR WELL _£

GROUND ELEV.

Li

«-2

L3

L4

LS ISO.Q
LS

.L

L3

TOP OF RISER ELEV. S££_£~f

VENTED CAP

•I.D. OF RISER PIPE

TYPE OF PIPE _5j ff f

TYPE OF BACKFILL AROUND

c e w\ev\4

1. D. OF BORING 10.5 tV \ .

— J-—— BOTTOM OF CASING

ELEV. ~7ti.S ft

I.D. OF OPEN HOLE )«.

BOTTOM OF OPEN HOLE
ELEV. - 50. £ -ft.

REMARKS ^ Q v /evV)V)V(J ''yvc» 3>\.0-foo'' ' «Jp'f

eJe> / f '« 3 6 ColoV.

( lfl_

INSPECTED BY / C-

WOODWARD-CLYDE CONSULTANTS

MTH 001 1282



IAL »citrg 115 I!»

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION

DRILLING AGENCY

DEVELOPMENT EQUIPMENT

LOG

WELL NO.

FOREMAN

72/Vy 7V/<^<9
GALLONS REMOVED

ELEVATION DATUM PROJECT NO.

DATE INSTALLATION DATE INSTALLATION
STARTED FINISHED

IO OcJ 13 £6 1*3- &c.\ H?£
TIME DEVELOPMENT TIME DEVELOPMENT
STARTED COMPLETED

•5g£ feMftf-F^ S€g /Z£mflf~£5

OF MONITORING WELL

BORING

^U ^B>

^3 ^™

-o -

-60-

-90-

-120-

-150-

DESCRIPTION

At ̂ ,'y j | O t^C QQf^*- rff'S'Z'^ P/Jt»Vi

CdMP6T,= l\JT B^OflOc^C

/MUL^ST^W^y d&fr- rzodizh or&

_Z£

0-/Q

7i5.<0

S1LTSTOM£>^^^

TYPE OF MONITOR W

MONITORING WELL

GROUND ELEV. 6 1.4 -F+. TOP OF RISER ELEV. Se ? <alo«»t

\̂ 5C*J<9

f

y/p.

Lt

S

L1

^

1

L

L

2

1

I

^^

K-^__
^ —— VENTED CAP

•- —— I.D. OF RISER PIPE &-O 'H •

TYPE OF PIPE SfAmfers

sfee/

- • —— TYPE OF BACKFILL AROUND

-^" —— 1. D. OF BORING f&- ~> '£• .

— '-•- BOTTOM OF CASINO

ELEV. LJ0.M ft

• ———— I.D. OF OPEN HOLE O.O in

ELEV. — <&g,b

REMARKS A, Id, 5 'm. Z/.g foaf (/eeg ^Q/e-^

. - v p 3) /'Tree/ t/^t/f dr~/ y a
'•/ </«"y / rs-Q^ic

BY ,
WOODWARD-CLYDE CONSULTANTS

MTH 001 1283



INSTALLATION REPORT
DEEP MONITORING WELL

1 PROJECT AND LOCATION WELL NO.

/tTT// O/K// A) W strg sdrtef-ttT pj3~ M l/\/ " 3.P
DRILLING AGENCY FOREMAN

I Uft£fct=(\j G€dR.(r£, j (MC. T6My T/&IU)
' DEVELOPMENT EQUIPMENT GALLONS REMOVED

/9/£ C6*APft~6S'So(L # 37£

ELEVATION DATUM

x.c. M3-03vfr .
DATE INSTALLATION
STARTED -

/ 6 3~fyW£ ('&"o
TIME DEVELOPMENT
STARTED

LOG OF MONITORING WELL

BORING

!•
-0 -

L •

•

|-3o-
m

m

L •

r£o —,

r :
» m

• •

•teo-
» •

DESCRIPTION

(9.5

SAWDST6N£y yellows *» brown

WKW, ̂  ̂  ^. ̂

PROJECT NO.

24c4<3s7 AZ%
DATE INSTALLATION

£? <i?cT / *^*6
TIME DEVELOPMENT
COMPLETED .

MONITORING WELL i ,
TVPF OF MOMITnniMFLL MSWxpeTfi^l OeOVOCfv

CHOUND IL6V. '41-8 44.

' 65.0
t -1£
,: 28.0
L._ML

L^ 2 "̂:S

«

L

9

V

L

I

—— 1

M£

L

•

^

«

^̂ ••1

7

L

1

(

L

1

x- —— •; — Li
V//A

1
1
1

2 1

1

1

1

r[ri
•

^

•5

1

••

t¥

:!il

5

<

TOP OF MISER 6LEV. iPP oU»<

>-̂ _
io«^ ĵjî *wij

4 —— I.O. O

1 TYPE

•) — — 1.0. O

4» — TYPE

' HISEI

f" — I.O.

U-TOP(
•*—— BOTT

ELEV

* —— TYPE
o^y

VENTED CAP

'\^6C^(G(^*f

F OUTER RISER 6.^/n.

OF PIPE Stanleys steel
F INNER RISER ''^ in'

OF BACKFILL AROUND

i CCrn6("f| '̂'OuT

OF BORING (0.5 in-

JF SEAL ELEV. "7^-^ *t
OM OF CASING

OF SEAL MATERIAL ___
iTonife pelleis

•

-,/g r f
•••- TOP OF FILTER ELEV. /b'° tr'

« —— TYPE OF FILTER MATERIAL __
rnori<6 flO •*• ^^«

• —— BIZE

TIF

——— BOTT
tLEV

• ——— I.D. C

ELEV

0* MEMIMBS '̂̂ ,,'JIL

IETEM OF MONITOR WELL

OM OF MON. WELL

>F OPEN HOLE 4, O (f\ ,

OM OF OPEN HOLE
LJT, « 4f• " J» o T 1

EMANKS , 65 - <e.t
et

. Q in.
INSPECTED

WOODWARD-CLYDE CONSULTANTS

MTH 001 1284



CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVATION DATUM
0.C, 13.3.14 fT-
l.C. \34.1lft.

PROJECT NO.

DRILLING AGENCY FOREMAN DATE INSTALLATION
STARTED

DATE INSTALLATION
FINISHED

30
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT TIME DEVELOPMENT

COMPLETED ,^ o ̂

LOG OF MONITORING WELL

BORING

Z
a.

- 0

-30-

OESCRIPTION

SlLTSTQNj£xd»ftc. re jo isp

very

S i i-r̂ T"̂  i\J £,

rej

> rejaSh &f^

TYPE OF MONITOR WELL

MONITORING WELL ,
g/^1/

GROUND ELEV. TOp OF RISER

VENTED CAP

I.O. OF RISER PIPE

TYPE OF PIPE•E OF Pll
fret I

TYPE OF BACKFILL AROUND

RISER

I. O. OF BORING

BOTTOM OF CASING

ELEV.

I.D. OF OPEN HOLE

BOTTOM OF OPEN HOLE
ELEV. -

REMARKS /; WAS <*. fO-5 '-inch d'ta^sfer 2-0.

ryf ro ; 3J c/nfif dry , j.llc^*{ To
( <2:r / i * - V - J r CUA'.Q uf l - f . l rc p &ded

BY

WOODWARD-CLYDE CONSULTANTS

HTH 001 1285



ANU tNVIKUNMtMAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION

S(r<?, st
WELL NO.

/W- 5D
ELEVATION DATUM
o.c.
i.e.

PROJECT NO.

DRILLING AGENCY FOREMAN

INC
DATE INSTALLATION
STARTED .

DATE INSTALLATION
FINISHED

Z4-
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT

STARTED
TIME DEVELOPMENT
COMPLETED

LOG OF MONITORING WELL

BORING

i
- 0

-30-

.60-

-10-

-120-

-150-

DESCRIPTION

26.o

MONITORING WELL

TYPE OF MONITOR WELL _

GROUND ELEV. I ^ I < P -N- TOP OF RISER ELEV.

T——I————<TT>"l»-~^
VENTED CAP

L2

.L

t-3

•I.D. OF RISER PIPE

TYPE OF PIPE Jj
ST<e|

&.0 \1\,

TYPE OF BACKFILL AROUN.D

RISER

I.D. OF BORING ' ̂

— '—— BOTTOM OF CASINO

ELEV. 1 05. 6 -ft.

I.D. OF OPEN HOLE

BOTTOM OF OPEN HOLE
ELEV. -?.V

REMARKS e>nn Wt J (Q.-g'.o. deep

1'ifTge/ »-y
P>rc/c<?j>,<'C '*" fuacocut-i

IMfipgCTCP BY
J WOODWARD-CLYDE CONSULTANTS

MTH 001 1286



INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION WELl- NO- ELEVATION DATUM

'
PROJECT NO.

DRILLING AGENCY FOREMAN DATE INSTALLATION
STARTED

9 S^fT
DATE INSTALLATION
FINISHED

DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT
STARTED .».-.- _0830

TIME DEVELOPMENT
COMPLETED0(130

LOG OF MONITORING WELL

BORING

S s

-w-

-40-\

DESCRIPTION

29.0

-60-

-80-

?, t-T'STOt-' ^. da" r - i a . r -

SILTSTbMt,

MONITORING WELL

TYPE OF MONITOR WELL &C; D MCK.

GROUND ELEV. TOP OF RISER ELEV.

VENTED CAP

t t fv<

I.O. OF RISER PIPE &-O in .

TYPE OF PIPE *

TYPE OF BACKFILL AROUND

.D. OF BORING 10. D } f } .

BOTTOM OF CASING

ELEV. (05 .^

I.D. OF OPEN HOLE 6, ifl .

L-1 ——— BOTTOM OF OPEN HOLC
ELEV. Lfg.q -Pt.

REMARKS irifo a. tO.S i<~). c/JAhigfer

TJ r. T -k,r 3 develo>r>±vi\ : cx(f- /i-Treci L//)"/"// c/^X , cA//6k/tj "fo
*,'/ Jry , lled

/nitt/W 3 m. t INSPECTED BY
WOODWARD-CLVD: CONSULTANTS

MTH 001 1287



CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION

AlTHti/fi H A\W Slip". SO/^E^SET co., wi* *- i t
DRILLING AGENCY

WftV\<E ^ GEO^G^ jXAJc .

DEVELOPMENT EQUIPMENT

Ax* co/^REsso^,
LOG

WELL NO.

FOREMAN

ToA/Y TXR-^o
GALLONS REMOVED

ELEVATION DATUM PROJECT NO.
O'C« IH5.5OiH-. ..
LO* »T 3 • ̂  v r 1 •
DATE INSTALLATION DATE INSTALLATION
STARTED FINISHED
i TUM£ l0)?^ 30 JU^B l0!?^
TIME DEVELOPMENT TIME DEVELOPMENT
STARTED ( 3 7 COMPLETED ^ ^ ^

OF MONITORING WELL

BORING

|E
- O-

-30-

-60-

-150-

OESCRIPTION

OVE^BuR\>Ew
\3.H

""****« **lt***t**£* ^" l̂l. 0

)

«£
&TL C OUJ "ES OM j ay gvoy. ^

n^rToWe^.vW v.JJ.'rW U,w*.

^^^l60"5 ^^^^^J^^

I_°S_

Jd.sV

MONITORING WELL
TYPE OF MONITOR WELL C O \f>A ̂  e4 C V\T WdrtfC^

GROUND ELEV. 143'^ft. TOP OF RISER ELEV. S*t <&OVt

\*y2f&}?

L3 /Qg.Q

Lg 150.0

/—

«9C

U

5

t
Li

1

L

L

2

1

3

^ —— VENTED CAP

— —— I.D. OF RISER PIPE 6-0 iv\.

TYPE OF PIPE $4o-'*.«SS

- • —— TYPE OF BACKFILL AROUND
j j

RISEP C^W\^\AT C^VOU*
•

-^" —— I.D. OF BORING I O . S I V\ .

— '•—— BOTTOM OF CASING

ELEV. 101.4 U

• ———— I.D. OF OPEN HOLE 6.0 »W.

—— — BOTTOM OF OPEN HOLE
ELEV. - 6,3.

REMARKS M casino lA/a s € \ ^ \ a c f j '.^o <* \Qo~> '^c l \o p
Q »

-FCel .
' 4 p e l f i > r

INSPECTED BY r. Scayyev/ C .
unBn_f>i vne rnfJSI II TANTS

MTH 001 1288



TVUUUYYMIIU— UL T UC. UVJI\*OU l_ I AN I &
CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVATION DATUM
O.C, 151.^^-
T.C, 151.98 f+.

PROJECT NO.

DRILLING AGENCY

IA/C.
FOREMAN

T o w V
DATE INSTALLATION
STARTED

7 JutJE im
DATE INSTALLATION
FINISHED

1 JULY
DEVELOPMENT EQUIPMENT

AT 9, Cn^-R
GALLONS REMOVED TIME DEVELOPMENT

STARTED
TIME DEVELOPMENT
COMPLETED

LOG OF MONITORING WELL

BORING

- o-

-50-

fOC-

-150-

200-

3.60-

DESCRIPTION

^,et>?.OCK, 35.0

SILTS T O W E . J«vV.

y«JJ,rK
<jV-ay.

g»»y. ^04,5

o«<*.

MONITORING WELL

TYPE OF MONITOR WELL

GROUND ELEV. .^ •f'V

L3

L4 LS

.L

TOP OF RISER ELEV. SfC

VENTED CAP

•I.D. OF RISER PIPE »-Q >v> '

TYPE OF PIPE 3 W.i '

TYPE OF BACKFILL AROUND

RISER T

I.D. OF BORING 10.5 i v \ ,

— J—— BOTTOM OF CASINO

ELEV.

I.D. OF OPEN HOLE V-0

BOTTOM OF OPEN HOLE
ELEV. - | QO. 3> -Pi.

REMARKS . H7.0~-Foo'i'

w . uCi
, & in. T 0- ,

INSPECTED BY T. Sco>vo^/(S.

r
MTH 001 1289



^— OL. T UC OUI^dUL I Ml^ I O

CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION

Ayr H^/^? H AA\A/ STT£« So/^ERSC"1" to .. AJT

DRILLING AGENCY

V/ A ̂ . ̂ . f ^' GEo'fc.GEj T^c.
DEVELOPMENT EQUIPMENT

ft~I H Co r-'"PP. ESSOft.

LOG

WELL NO.

/AW- 10 \i
FOREMAN

T O A / V TX^.^.O
GALLONS REMOVED

C£ ^<9^

ELEVATION DATUM PROJECT NO.
O.C. 153.0* ft. £HCHOcn /U8

DATE INSTALLATION DATE INSTALLATION
STARTED FINISHED

TIME DEVELOPMENT TIME DEVELOPMENT
STARTED . r r . . COMPLETED , , _

155 <5k I t>°b
OF MONITORING WELL

BORING

S-
- 0-

-foe-

-150-

->cc-

DESCRIPTION

OVER^VIOEA/

^Ter^e\Er^t0cK v>yflwvs>_3i

.?

J

137.0

Ifeg.H

3.01.4
flRGlLUftCtOui t.T/>A^S10/«E,Jc»vk ^«v J^7J

___ ^UOSTOo/E, Jayk v«dl«l;rV> \ jYdwv*. 3-\3.0
—— v^'S.frL. DOLO^. U-inEit«»/e,dl«Y^ «y.y.2iU5

SA^ST^e, ̂  ^j;,v ̂ ..

TYPE OF MONITOR W

MONITORING WELL
ELL COW^€'r€V\T VlPc/YOcK

GROUND ELEV. 1 5 1 • 7 -F4- TOP OF RISER EL6V. S<!f obavC

v/^^>

U ^^-L

L5 ^50.0

/—

j? ;̂

L,

5

L

&%

t

L

L

>
1

1

1

2

1

3

h^__^ — VENTED CAP

*- —— I.O. OF RISER PIPE 6>0 i \A .

TYPE OF PIPE STo'.vsleSS

sVee l

- • — TYPE OF BACKFILL AROUND

-f —— 1. D. OF BORING \O, 5 1 VN .

— '-•- BOTTOM OF CASING

ELEV. 1 OH. 7 -ft

• ———— I.D. OF OPEN HOLE £-0 'w.

— —— BOTTOM OF OPEN HOLE
ELEV. - °l$,3

REMARKS
\- .\ » ' r,N

gn 10. S - ; v \ c k gi;<>v/e4ey . H7.0-foo^.

?;.v-gyT t«^<y; 4 v e w > i v. PC*
Te'f s rv /cvoi Jl e»-/i \AytA4ev 'iy\ Colov. J

; 4 lock! HA ,& in
INSPECTED BY T- . S for to

MTH 001 1290
s



WUUUVYAHU-UL YLJt UUN6UL I AM I i>
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION

5-/72r
WELL NO.

AW-//D
ELEVATION DATUM
O.C. 13,°|.«» *:^
I.C, |»3. f tH ft

PROJECT NO.

AZB
DRILLING AGENCY FOREMAN DATE INSTALLATION

STARTED
DATE INSTALLATION
FINISHED

DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT
STARTED

TIME DEVELOPMENT
COMPLETED

LOG OF MONITORING WELL

BORING

- 0

-50-

DESCRIPTION

Q VggBLj feL.<£K< .

-70.0
C.-'î f JJ5

gg.Q

93,0

_

rg

2.4?. O
o^rie.

MONITORING WELL
TYPE OF MONITOR WELL COt»P£T£rJT

GROUND ELEV.

L2

L3

L4

LS
>L5

L2

L3

TOP OF RISER ELEV. Sff a\)ov t

VENTED CAP

I.D. OF RISER PIPE

TYPE OF PIPE s
6.0<r\.

• TYPE OF BACKFILL AROUND

RISER .

I. D. OF BORING 10.6*

BOTTOM OF CASING

ELEV. 103-0 f'i

I.D. OF OPEN HOLE

BOTTOM OF OPEN HOLE
ELEV. -

REMARKS C4-s'tr\r\<i a. /0.J5-,nch di J&t fk>l&
'td 'into • ' irt «o

»C£.)M/ ^/<i. t,0.,
pro~tt cti VI INSPECTED BY ,

MTH 001 1291
MTS



i—ULTUC GUNiUL I AN I i>

CONSULTING ENGINEERS. GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS
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FOREMAN

Towy Tl lUo
DATE INSTALLATION
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TIME DEVELOPMENT
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\OVOwlrt.

7«/.7
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/
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F, ela»-K 167.7
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fwT WcJfOcK
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L2
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U
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VENTED CAP
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TYPE OF PIPE S-TolwWSS
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-^
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ELEV. - | 3°?. 4 -t^f.
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^ d<wk read .s
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.L
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«Wv<
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TYPE OF PIPE _2

• TYPE OF BACKFILL AROUND
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-a 50-

DESCRIPTION

3.0

>fc.O

70?

vau/w,

t)OLOM1TtC

_IO£?
Io7,i
rk.

100
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GROUND E LEV.
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L2

.L
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TYPE OF PIPE ^«»

TYPE OF BACKFILL AROUND

I.D. OF BORING
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RESULTS OF GEOPHYSICAL SURVEYS
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FIRST ROUND MONITORING UELL SAMPLING ANALYSES

CMPD CL
101 M
102 M
103 M
104 M
105 M
106 M
107 M
108 M
109 M
H I M
113 M
114 M
115 M
116 M
117 M
118 M
120 M
121 M
129 M
130 M
131
21 1
222
224
225
226
229
252
413
424 B
443 B
445 B
61O A
7O6 P

1OO2 C

CMPD-DESC
ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SILUER
ZINC
BARIUM
IRON
MANGANESE
VANADIUM
ALUMINUM
COBALT
MAGNESIUM
CALCIUM
SODIUM
POTASSIUM
CHLOROFORM
METHYLENE CHLORIDE
TETRACHLOROETHENE
TOLUENE
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
ACETONE
BIS < 2-ETHYLHEXYL > PHTHALATE
DIETHYLPHTHALATE
N-N1TROSODIPHENYLAMINE(1)
PYRENE
PHENOL
CHLORDANE
PHENOLS

TOO H1W

MTHD/RHMU
MW-1D
116

108771
1 1/19/86

UA

16
C1.93

29

47
212

441O
283

C9.73
352Ocm
149OO
3O8OO
9180

C27303

MTHD/RHMW
MU-15
1O1

108765
11/1 9/86

UA

C1.9J

CB.83
C6.93
6.7

24
39

C1333
281O
695

C4.33
272O
C193
1280O
980O
10300
C29703

MTHD/RHMU
MU-2D
144

111136
12/04/86

UA

C4.23

19
C183
C3.83

C7.63
37

C1313
1650
140

633

1O500
42700
988O

C223O3

MTHD/RHMW
MU-2S
131

111118
12/O4/86

UA

C3.63

24
C233

1 1

S3
C1333
2960
206

CIO]
361O

6350
12500
239OO
C281O3

MTHD/RHMU
MU-3D
136

111 123
1 2/O4/86

UA

82

12

3O4
412
686

0.44
246
11
723
I66O

1160OO
487O
153

1 O20OO
72

1 25OOO
1240OOO
B84OO
566OO

11

24
C3.83

22b
C23

C1.73

34

C9.43

C1.23

13
24
58

C3.63

Not*: all concentrationv in ppb;
b - compound mI*o appeared in Iab bIank;
C 3 - concentration i* below contract

required detection l i m i t .
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FIRST ROUND MONITORING WELL SWIRLING ANANLYSES (cont.)

CMPD CL
101 M
102 M
103 M
104 M
105 M
106 M
107 M
108 M
109 M
11 M
13 M
14 M
15 M
16 M
17 M
18 M

120 M
121
129
130 M
131 M
211
222
224 U
225 V
226 V229 v
252 V
413 B
424 B
443 B
445 B
61O A
706 P
1O02 C

M
M

V
V

CMPD-DESC
ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SILVER
ZINC
BARIUM
IRON
MANGANESE
UANADIUM
ALUMINUM
COBALT
MAGNESIUM
CALCIUM
SODIUM
POTASSIUM
CHLOROFORM
METHYLENE CHLORIDE
TETRACHLOROETHENE
TOLUENE
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
ACETONE
BIS < 2-ETHYLHEXYL > PHTHALATE
DIETHYLPHTHALATE
N-NITROSODIPHENYLAMINE(1>
PYRENE
PHENOL
CHLORDANE
PHENOLS

SITE
POINT
SAMPLE

CCN
DATE

MATRIX

MTHD/RHMU
MU-3D dup
142

111131
1 2/O4/86

UA

1 14
186
17

4O6
457
786

340

958
2300

1 650OO
637O
225

1 4OOOO
98

193000
2230000
8220O
532OO

C1.93

13
17b
48

C193

57

MTHD/RHMU MTHD/RHMU
MU-3S MU-4D
1 38 1 39

1O9288
1 1 /20/86 1

UA

7.6

90
581
17

78

303
513

680OO
1490
102

424OO
C443
2540O
171OO
105OO
6O1O

17

C5.63

320

C133

10943O
1/21/86

UA

C2.93

20
28

105
C1023
764
75

555
C7.43
68OO
1170O
1O2OO

C 15303
17

C43

240
lib

Not*-: all concwntrat ions in
b — compound a

MTHD/RHMU
MU-4D airp
156

111133
1 2/O4/86

UA

C7.93

10
29
21

C6.33
68
4O9

27500
1060
C123
1320

839O
6300O
15OOO

Cl.53

C3.73
C73

ppb;
Iso app*ar«d i r» lab

C 3 - concentration i

MTHD/RHMU
MU— 45 airp
102

109287
1 1/20/86

UA

C4.23
7
44
3O
26
0.2
51

162
31 1

22200
215
C443

22BOO
C243

216OO
628O
2120O
C345O3

BO
12

blank;
s b*low contract

quir«d detwction l i m i t .

03CT TOO H1W



FIRST ROUND MONITORING UELL SAMPLING ANANLY5ES (cent.)

CMPD CL
101 M
102 M
103 M
104 M
105 M
106 M
107 M
108 M
109 M
111 M
113 M
114 M
115 M
116 M
117 M
118 M
120 M
121 M
129 M
130 M
131 M
211 U
222 V
224 V
225 V
226 W
229 V
252 U
413 B
424 B
443 B
445 B
61O A
706 P
1O02 C

CMPD-DESC
ANTIMONY
ARSENIC
BERYLLIUM
CAOMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SILYER
ZINC
BARIUM
IRON
MANGANESE
VANADIUM
ALUMINUM
COBALT
MAGNESIUM
CALCIUM
SODIUM
POTASSIUM
CHLOROFORM
METHYLENE CHLORIDE
TETRACHLOROETHENE
TOLUENE
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
ACETONE
BIS < 2-ETHYLHEXYL)PHTHALATE
DIETHYLPHTHALATE
N-NITROSODIPHENYLAMINE(1)
PYRENE
PHENOL
CHLORDANE
PHENOLS

roo

SITE
POINT
SAMPLE

CCN
DATE

MATRIX

MTHDXRHMU MTHD/RHMW MTHDxRHMU MTHD/RHMW MTHD/RHMW
MU-5D MU-5D airp MU-6D MU-7D MUI-7S
134 146 108 111 1O7

109427 111115 109289 108759 1O874O
11/21 X86 1 2/O4/86 1 1 X2O/86 11/1 9/86 11/1 9/86

UIA UIA UA UA UA

C8.4D
C3.83 C2.83

60 14
C14D C183 28 C2.23
20 7

C3. 13
C3.83

19
35
9.7

104

178
544

178OO
15OO
C3O3

226OO
C293

28700
273OO
866O
5610

C3.93 C3. 13
37

25
650
75b

C6.43

41
18
42

C393
198OO
336

C6.73
25O

1760O
3280O
18OOO

C11203

49
C1673
628O
539

C8.63
5OOO
C153
8360
1270O
714O

C 2880 3

28
C1383
C733

C423
C6.B3
1 18OO
123OO
I31OO

C 2830 3
C193

217
293

18500
676
C203
12900
C243
158OO
141OO
1360O
C453O3

C183

43

24
650

Noti •II conc»ntr«tions in ppb;
b — compound • 1 so »pp»»»~«d in 1 »b b 1 ank ;
L 3 — conc»ntr-»t i on is below contract

r-»qu>i-»d d»t«ction l i m i t .



FIRST ROUND MONITORING UELL SAMPLING ANANLYSES (cent.)

CMPD CL
101 M
102 M
103 M
104 M
105 M
106 M
107 M
1O6 M
109 M
111 M
113 M
114 M
115 M
116 M
117 M
118 M
120 M
121 M
129 M
130 M
131 M
211
222
224
225
226
229
252
413 B
424 B
443 B
445 B
61O A
706 P

1OO2 C

SITE
POINT
SAMPLE

CCN
DATE

MATRIX
CMPD-DESC
ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SILVER
ZINC
BARIUM
IRON
MANGANESE
VANADIUM
ALUMINUM
COBALT
MAGNESIUM
CALCIUM
SODIUM
POTASSIUM
CHLOROFORM
METHYLENE CHLORIDE
TETRACHLOROETHENE
TOLUENE
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
ACETONE
BIS < 2-ETHYLHEXYL)PMTHALATE
D1ETHYLPHTHALATE
N-NITROSODIPHENYLAMINE <1)
PYRENE
PHENOL
CHLOROANE
PHENOLS

MTHD/RHMU
MU-9D
1 14

1O8732
11/19/86

UA

C3.63
C3.83

C17D

MTHD/RHMU
MU-9D dup
115

1O8729
11/19/86

UA

C3.8D

28

MTHD/RHMU
MU-1OD
147

109428
11/21/86

UA

C1.93

Cl. 13
C4.7D

MTHD/RHMU
MU-1ID
*137

111243
12/03/86

UA

C4. 13

1O
C1BJ
8. 1

MTHD/RHMU
MU-11S
*157

111245
12/03/86

UA

6
31
39

54

33
C1173
381
72

28O

11 BOO
23700
133OO

C177O3

53
CHID
318
68

222
C6.8D
1120O
23200
13OOO

C2O2OD

C193
C983
477
25

367

6430
143OO
842O

C185O3

C5.73
45

C573
839
4O

501

6720
153OO
947O

C206O3

160
232

184OO
1 ISO
C333

234OO
C233
19100
9290
76OO

C394O3

C3.73

6.3 6.3

C173
C3D

C2.63

C5.83

1.3

TOO HJLW

Not*: all conc»r»tr-«t i on» in ppb;
b — compound «l»o mppmmi-md in lab blank;
C 3 - conc»nti~at ion is b«low contract

r»quir«d d*t*ction l i m i t .
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FIELD AND TRIP BLANKS FOR FIRST ROUND MONITORING UELL SAMPLING

CMPD
IO3
105
106
108
110
1 1 1
113
114
115
116
116
12O
129
130
222
413

CL
M
M
M
M
M
M
M
M
M
M
M
M
M
M

CMPD-DESC
BERYLLIUM
CHROMIUM
COPPER
MERCURY
SELENIUM
SILVER
zinc
BARIUM
IRON
MANGANESE
ALUMINUM
COBALT
CALCIUM
SODIUM

SITE
POINT
SAMPLE

CCN
DATE

MATRIX

.OR IDE

MTHD/RHMU
11/18 FB
113

10B735
11/19/B6

UA

[3.83

ten

El 33

[293

[313

[22]
[ 19603
6.7b

MTHD/RHMU
11/18 TB
30O

1O874B
11/1 9/86

UA

[1.93
15

[1. 11

[11]

[7O3

[173

5

MTHD/RHMU
1 1/19 FB
112

1 O876B
1 1 / I 9/B6

UA

[3.8J

[3.43
1.4

[173

[223

[1363

17

MTHD/RHMU
11/2O FB
135

109285
1 1/2O/86

UA

[3.83

[193
[1.33
[283

[253

[3073

[43

MTHD/RHMU
1 1 /2O TB
400

1O929O
1 1 /2O/86

UA

[3.83

[3.63

[143

[153

MTHD/RHMU
11/21 FB
133

1O9429
11/21/86

UA

[2.23

23
[2.43
[613

[623

[2623

[3.93b
B BIS<2-ETHYLHEXYL)PHTHALATE

Not*: mil concentration* in ppb;
b — compound also appeared in lab blank;
[ 3 - concentration i« below contract detection limiti

TOO



FIELD AND TRIP BLANKS FOR FIRST ROUND MONITORING UELL SAMPLING

MTHD/RHMU MTHD/RHMW MTHD/RHMU
12/3 TB 12/4 FB 12/4 TB
*6OO 132 7OO

111249 111125 111129

SITE MTHD/RHMU MTHD/RHMU
POINT 11/21 TB 12/3 FB
SAMPLE 500 #145

CCN 1O9436 111251
DATE 11/21/86 12/03/86 12/O3/66 12/O4/86 12/O4/86

MATRIX UA UA UA UA UA
CMPD CL CMPD-DESC
103 M BERYLLIUM
105 M CHROMIUM 12 C9.73
106 M COPPER C8.23 C183 C173 [183 C6.13
108 M MERCURY
10 M SELENIUM 5.3
11 M SILVER 19 22
13 M ZINC 2O 30 24 50 C19D
14 M BARIUM
15 M IRON C723 C663 C3M C283 C353
16 M MANGANESE C2D
18 M ALUMINUM C333 C26D C24D

12O M COBALT C7.43
129 M CALCIUM C303 C1793 C113] C224D C1323
130 M SODIUM
222 V METHYLENE CHLORIDE 8.8b 29 7
413 B BI5C3-ETHYLHEXYDPHTHALATE C3.23 C2.B3 C2.2D

Not.*: all conc»ntr«t i on« in ppb;
b - compound al*o »pp»«r«d in lab blank;
C 3 — conc»n'trat ion im balow contract d»t«ction limit*.
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ROUND ONE
MONITORING WELL SAMPLES

TENTATIVELY IDENTIFIED COMPOUNDS

Field Trip Field Field Field
Sampling MW-1S MW-2SMW-3D»MW-4S MW-5DMW-11DMW-15D Blank Blank Blank Blank Blank
Location 12/03/86 11/21/86 11/18/86 12/OK/86 11/21/86
Sample No. 101 131 136 102 134 137 100 145 500 113 132 133

Piperidine,l-ethyl
-2-methyl-

Pentane,2-Methoxy
-2,*,«-Trimethyl

Phenol ,2-Fluoro-
Nonanoic Acid
Aziridine,2-Hexyl-
Hexadecanoic Acid
1,2-Benzenedi-

carboxylic Acid,
Diheptyl ester

Hydrobromicacid
E thane, 1,1,2-

Trichloro-
1,2,2-Trifluoro-

Pyridine,
Pentachloro-

Benzene,
1,2-Dimethyl-

Oxirane,
(Butoxymethyl)-

Phenol ,2,4,6-
Tribromo-

Naptho(2,3-Bl
Thiophene,
4,9-Dimethyl-

9-Octadecenamide,
(2)-

Tridecar>e,*,8-
Dimethyl-

Docosane
Cyclohexane, 1,1'-

Dimethylethyl)
-1^-ET

Trimethyl-
Hexadecane
l-Octanol,2-Butyl-
Docosane
9-Eicosene,(E)-
Eicosane, 1 0- Me thy 1-
l-Octanol,2-Butyl-
Heptacosane
Aziridine.l-Hexyl-

20

17
42
13

12

10
23

14

19
20
13
19
8
I)
29
13
19

29

120

6

81

140

17

oo

• Duplicate of this sample had no TJ.C.'s.
Note: All concentrations in ppb; all concentrations are estimated.
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DOMESTIC POTABLE WELL SAMPLING
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FIRST ROUND PRIVATE DOMESTIC UELL SAMPLING ANALYSES

COMPUCHEM SAMPLE NUMBER
UCC SAMPLE NUMBER

SAMPLING DATE

SAMPLING LOCATION

Ma thy 1 ana Chlorida
Acatona

Diathyl phthalata
1,1 D i ch 1 oroathana

1,1,1 Tr ichl oroathana
Tr i ch 1 oroathana
Tatr ach 1 oroathana

D i -n-buty 1 phtha 1 a ta
To 1 uana

Ethyl Banzana
tr an a- 1,2 - d i ch 1 oroathana

2
I

O
O

to
K>
00

Ch 1 orodana
Chloroform

Bromod i ch 1 oromathana
A 1 um i num
Araanic
Bar i um

Bary 1 1 i um
Cadmium
Calcium
Chrom i um
Coba 1 t
Coppar
Iron
Laad

Magna* i um
Manganaaa
Mar cur y
Nickal

Potaa* i um
Si Ivar
Sod i um

Thai 1 ium
Vanad i um
Zinc

Cyan i da
Phano 1 *

Nota*: All concantrat ion*

89387
O17

6/6/86

, 9/8

C4. 13
C6.43

tt
tt
tt
«
»
*
tt
»
tt
tt
tt
tt

C1023
tt

C543
tt
tt

34600
C4. 1 3
C5.03

31
C623

18
5340
C5.23

tt
C143

tt
10

13200
tt
5
74
tt
tt

raportad
* Balow Mathod D« tact ion Limi

89376
O3O

6/6/86

9/2.04
+ 2.4 s

tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt

C1463
tt

C9.73
tt

5. 1
336OOO

15
13
31

C6O3
C2. 13
8690
C6. 13

CO. 183
C133

tt
4O

137OO
tt

C163
1 12

tt
*

in ppb.
t.

89333
02O

6/5/86

9/9.1

tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
*

C1473
tt

C1423
tt
tt

41700
C9.73
C8.33
196

C463
C4.43
75600
C5.33

CO. 143
C163

C19OO3
1O

17600
tt

C9. 13
4O

tt
tt

89381
O34

6/6/86

9/5

tt
*
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt

161
tt

C123
tt
tt

19600
13
1 1
12O
C683
8.4
576O

C6.13
CO. 143

C163
tt

18O
1O10O

tt
C9.93

6O
tt
*

89385
O35

6/6/86

9/7
+ 7.0

C2. 13
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt
tt

C1533
tt

201
tt

4.6
389OO

15
C123
30

C483
C4.83
6880
6.O

CO. 143
C193

tt
10

196OO
tt

C153
71
*
*

89386
O23

6/5/86

29002
28
5.8

tt
tt
tt
tt
tt
tt
tt
tt
»
tt
tt
tt
tt

C393
tt

C703
tt
tt

8800
C6.43
C6. 13

11B
C3O3
C4.03
5720
C4.23

CO. 143
C183

tt
10

774O
tt

C3.93
77
tt
tt

89356
O22

6/5/86

29002
24

C3.23
C7.33

tt
C3.53

tt
46

tt
tt
tt
tt

C3.53
tt
tt
tt

C16O3
10

Cl 143
tt
tt

462OO
13

C253
47
163
143

196OO
74

CO. 183
C273

tt
» tt
15300

tt
C7.93

48
tt
tt

89368
O32

6/6/66

29002
22

Cl. 13
C5.33

tt
8.6

tt
28

tt
tt
tt
tt

C4.03
tt
*
tt

C1913
1O

C12O3
tt
tt

50700
1 1

C8.63
31
116

C4.03
2O30O

94
0.14
C333

tt
10

169OO
*

8. 1
123
*
tt

C 3 V»lua !•»• than dataction l i m i t apacifiad in lab contract
Compound also appaarad in analyci* of laboratory blank.



FIRST ROUND PRIVATE DOMESTIC UELL SAMPLING ANALYSES (cont.>

3;
1

oo

COMPUCHEM SAMPLE NUMBER
WCC SAMPLE NUMBER
SAMPLING DATE

SAMPLING LOCATION

Mathylana Chlorida
Acatona

Diathyl phthalata
1,1 D i ch 1 oroathana

1,1,1 Trichl oroathana
Tr i ch 1 oroatKana
Tatrach 1 oroathana

D i -n-bu ty 1 phtha 1 ata
Toluana

Ethyl Banacana
tr an»- 1,2 - d i ch 1 oroathana

Ch 1 orodana
Ch 1 orof orm

Bromod i ch 1 oroma thana
A 1 um i num
Araanic
Bar i um

Baryl 1 ium
Cadmium
Calcium
Chrorn i um
Cobalt
Coppar
Iron
Laad

Magnas i um
Manganasa
Marcury
Nickal

Potass i um
Si 1 var
Sod i um

Thai 1 ium
Vanadium
Zinc

Cyan id*
Phano 1 m

89321
O18

6/5/86 (̂

29002
30

C3. 13
C5.73

ft
ft
ft
86

C1.43
ft
ft
ft

C3.73
ft
ft
ft

C9B3
ft

C733
ft
ft

6250
19
81
94
262
2170
549O
29

O.24
C253

ft
20

11OOO
ft

C6.63
62
ft
ft

89338
O15

6/5/86 ,

29002
33

ft
ft
ft

C5.83
ft

<34O >
11
ft
ft
ft
17
ft
ft
ft

C893
1O

C883
ft
ft

286OO
C123
C8.63
C233
656
19

1 18OO
C6. 13

ft
C213

ft
1O

26OO
»
14

2O5
ft
ft

89328
O26

6/6/86

29001
5A

ft
ft
ft
ft
ft
«
ft
ft
ft
ft
ft
ft
*
ft

C843
ft

295
ft
*

25500
C9.23
C8.93

31
C7O3
C3.23
6O80
C5.43

ft
C123

ft
1O

12OOO
ft

C9.43
36
ft
3O

89392
029

6/6/86

29001
5A

ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft

C543
ft

3O6
ft

C4. 13
26200
C7.63
C7.93

30
C753

ft
624O
C5.23

ft
C173

ft
ft

975O
ft

C7.23
47

ft
ft

89366
O27

6/6/86

23001
20

ft
ft
ft
ft
ft

C1.93
ft
ft
ft
ft
ft
ft
ft
ft

C1503
39

C1O63
ft
ft

22400
11

C8.43
31

C693
C3.53
948O
C5.93

ft
C243

C 15003
3O

14OOO
ft

C203
45
ft

11

89334
024

6/6/86

29001
2

ft
g-
ft
ft
ft
ft
ft
ft
*
ft
ft
ft
ft
ft

C1543
C7.53
C6.73

ft
C4.83
2890OO
C8.83

ft
31
196

ft
6O8OO
295

CO. 183
26

C 17003
1O

579OO
*

C4.63
32
ft
ft

89323
036

6/6/86

29001
*

ft
C4.63b

ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft

C933
ft

C8.43
ft

C4.73
232000
C9.33
C7.83
144
3840

*
54500
222

CO. 143
C373

ft
*
IO
ft

426OO
C153
99
20

89439
039

6/6/86

29002
4

ft
ft
ft
ft
ft
58

C1.83
ft
*
ft

C4.03
ft
ft
ft

C763
*

C823
ft
ft

30500
C8.23
C7.23

28
C233
28

11700
ft

CO. 143
C2O3

ft
ft

loeoo
y

6.5
36

ft
ft

ro Nota»: All concantration* raportad in ppb.
» Balow Mathod Dataction Limit.
C 3 Valua lass than dataction l i m i t apacifiad in lab contract
(b) Compound also appaarad in analysis of laboratory blank.



FIRST ROUND PR I Oft TE DOMESTIC IJELL SAMPLING ANALYSES (cont.)
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COMPUCHEM SAMPLE NUMBER
UCC SAMPLE NUMBER
SAMPLING DATE

SAMPLING LOCATION

Methyl ene Chloride
Acetone

Di ethyl phthalate
1 , 1 Dichloroethane

l , l i l Tr i eh loroe thane
Tr i ch I oroethene
Tetr eeh 1 oroethene

D i -n— bu ty 1 phtha 1 at*
To 1 uene

Ethy 1 Benzene
.ran«-l,2 - d i ch 1 oroethene

Ch 1 orodana
Ch 1 orof orm

Bromod i ch 1 orome thane
A 1 um i num
Ar«en i c
Ban i um

Beryl 1 ium
Cadmium
Calcium
Chrom i um
Cobalt
Copper
Iron
Lead

Magnesium
Manganese
Mareury
Nickal

Potassium
S i I ver
Sod i um

Tha 1 1 i um
Vanadium
Zinc

Cyan i da
Pheno 1 •

Notes: All concentration*

89386
O41

6X6X86

23001
17

*
*
*
*
*
*
*
*
«
*
*
*
*
*

C733
*

C1993
tt
*

28300
C7.83
CB.03

30
C253
C2.B3
12400
C3.73

*
C23D

#
*

1300O
*

C7.6D
69
*
«

reported

89332
O19

6X5/86

29002
14

*
C4.7Db

#
7. 1

C3.73
72

C1.9D
*
*
*

C3.4D
*
*
#

C1403
*

C723
*
*

3210O
12

C9.53
47

C973
C3.63
17OOO
C133

*
C193

*
2O

129OO
»

C8.5]
39
*
*

in ppb.

89383
021

6/5X86

2900211
*
*
*
*
*

22O
C263

*
*
«

7.6
*
*
*

C86]
C4.21
C1353

*
5.3

32500
13

CIO]
94

C3O3
4O

125OO
C5.33

*
C153

#
10

15OOO
*

C1OD
54
*
54

89324
O25

6/6/86

29002
12

C1.83
C5.93b

*
*
*
64
*
*
ft
ft
ft
ft
ft
ft

C1733
ft

C853
ft
ft

16000
1 1

C8.83
47
125
6. 1

951O
18

CO. 183
C253

C16OO3
ft

15800
ft

B.O
148

ft
ft

89445
O38

6/6X86

28001
66
24

ft
ft
ft
ft
ft
ft

C1.53
C4.73

ft
ft
ft

11
C2.83
C1153

ft
C393

ft
C4. 13
33600
C7.63
C7.43

76
C743

18
8120
C6.03

ft
C163

ft
to

moo«
C4.83

32
ft
«

89354
OO1

6X5X86

29002
43

ft
C4.53b

ft
C3.83

ft
35
ft
ft
ft
ft
ft
ft
ft
ft

C1573
C5. 13
C1213

ft
ft

216OO
C5.03
C423
C263
C863
740
8097
C5.93

CO. 183
C123

ft
ft

8035
ft

C4.53
82

ft
»

89355
OO2

6X5X86

29003
7

ft
C5.73b

ft
ft
ft
*
ft
ft
ft
ft
ft
ft
ft
ft

C1633
ft

C583
ft
ft

6060
C8.53
C7.83

126
C563

ft
C39203
C6.23

CO. 143
C153

ft
ft

136OO
ft

C4.33
47

ft
*

89359
OO3

6X5X86

29003
12

ft
ft
ft

C4.03
ft
32

ft
ft
ft
ft
ft
ft
ft
ft

C1763
C8.73
C1653

ft
ft

25 1OO
10

C8.93
31

CB93
5.0

112OO
C5.63

CO. 143
»
ft
«

139OO
ft

Cl 13
44

ft
ft

ft Below Method Detection Limit.
C 3 Ualue les« than detection l i m i t specified in lab contract
(b) Compound el so appeared in analysis of laboratory blank.



FIRST ROUND PR1UATE DOMESTIC HELL SAMPLING ANALYSES (cont.>
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COMPUCHEM SAMPLE NUMBER
UCC SAMPLE NUMBER
SAMPLING DATE

SAMPLING LOCATION

Mathylana Chlorida
Acatona

D i athy 1 ph tha 1 ata
1,1 D i ch 1 oroathana

1,1,1 Tr i ch 1 oroathana
Tr i ch 1 oroathana
Tatrach 1 oroathana

D i -n-buty 1 phtha 1 ata
Toluana

Ethy 1 Banacana
trans-1,2 - d i ch 1 oroathana

Ch 1 orodana
Chloroform

Bromod i ch 1 oroma thana
A 1 um i num
Arsanic
Bar i um

Baryl 1 ium
Cadm i um
Ca 1 c i um
Chromium
Cobalt
Coppar
Iron
Laad

Magnas i um
Manganasa
Marcury
Nickal

Potassium
Si 1 var
Sodium

Thai 1 ium
Vanadium
Zinc

Cyan i da
Phano 1 s

89361
O04

6X5X86

29002
37
16
12

C4.23
ft
ft

C2.53
ft
ft
ft

5.3
ft
ft
ft
ft

C1683
C4.43
[1353

ft
ft

30200
C9.53
C7.23

31
124
7.O

1O5OO
[6. 13
CO. 183

C163
ft
to

15400
ft

C8.23
7O
ft
ft

89364
005

6x5x86

29003
15

Cl.73
C5.23b

ft
C2.63

ft
24
ft
ft
ft
ft
ft
ft
ft
ft

C763
C8.53
[1183

ft
ft

21700
12

C9.43
C183
C263

*
8100
C3.63

ft
C143

ft
ft

9O4O
ft

C9.63
38

ft
ft

8931 1
006

6X5X86

29003
5
7. 1

ft
ft
ft
ft

[3.83
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft

[1513
ft
ft

29500
ft
ft

114
[183
6.O

121OO
ft
ft
ft
ft
ft

5160
C2.63

ft
178

ft
ft

89319
OO7

6x5x86

29002

C2.43
ft
ft

C4.53
ft
4O

ft
ft
ft
ft
ft
ft
ft
ft

[1513
18

C1423
ft
ft

25400to
C8.33

31
510
7.7

1O60O
C6.23

CO. 183
C123

ft
10

147OO
*

[133
138

ft
13

89326
008

6X5X86

29002

C1.83
, C4.83b

ft
5.6

ft
44

C1.53
ft
ft
ft
ft
ft
ft
ft

C1093
2O

C1443
ft
ft

25000
11

C7.93
31
514

ft
10600
C6. 13
0.24
C143

ft
ft

14100
ft

C133
148

ft
ft

89312
OO9

6X5X86

29002

[3.O3
ft
ft
ft
ft

C3.93
ft
ft
ft
ft
ft

0.76
ft
ft
ft
ft

C1053
ft
ft

148OO
ft
ft

171
C153
C4.73
722O

ft
ft
ft
ft
ft

644O
C5.53

ft
26

ft
ft

89357
O12

6X5X86

29002
8

ft
ft
ft
ft
ft
18
ft
ft
ft
ft
ft
ft
ft
ft

144
C7.23
[623

ft
ft

371OO
11

C183
47

C573
91

17OOO
44

CO. 143
[113

ft
ft

1O6OO
ft

C6.83
43
ft
ft

B9314
Ol 1

6X6X86

23001
27

ft
C6.43b

ft
ft
ft
60

ft
ft
ft
ft

C4.43
ft
ft
ft
ft
ft

C1063
»
ft

33700
ft
ft
45

ft
C4.43
9530

ft
ft
ft
ft
ft

5660
C4.43

ft
31

ft
ft

(jj Notas: All concantrat ions raportad in ppb.
^ ft Balow Mathod Dataction Limit.

C 3 Ualua lass than dataction l i m i t spacifiad in lab contract
(b) Compound also appaarad in analysis of laboratory blank.



FIRST ROUND PRIVATE DOMESTIC UELL SAMPLING ANALYSES (cont.)

2
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COMPUCHEM SAMPLE NUMBER
UICC SftMPLE NUMBER

SftMPLING DATE

SAMPLING LOCATION

Mathy 1 ana Ch 1 or i da
Acatona

Diathyl phthalata
1,1 D i ch 1 oroathana

1,1,1 Trich I oroathana
Tr i ch 1 oroathana

Tatrach 1 oroathana
D i -n-buty 1 phtha 1 ata

Toluana
Ethy 1 Banzana

tran*-l,2 - d i ch 1 oroathana
Chlorodana
Chloroform

Bromod i ch 1 oromathana
ft 1 um i num
Araan i c
Bar i um

Baryl 1 ium
Cadmium
Calcium
Chr oin i um
Cobalt.
Coppar
Iron
Laad

Magna« i um
Manganaaa
Marcury
Nickal

Pota*«ium
S i 1 var
Sod i um

Thai 1 ium
Vanadium

Zinc
Cyan i da
Phano 1 m

N*-»4- a*«x * All ^n^r~a*v*t*<* m^ i nc^a*

89348
014

6/5/86

23001
28

ft
C3.53

ft
C1.53

ft
14O

C2.13
ft
ft
ft

5.6
ft
ft
ft

C1133
ft

C1253
ft
ft

29800
C6.93
C7.03

41
44

C3.63
9O5O

C4.23
CO. 143

C143
ft

IO
1OOOO

ft
C5.73

73
ft
ft

•>»a*nm^ ̂  *&j-4

89382
O37

6/6/86

23001
23

C4.O3
#
ft
ft
ft

72
ft
ft
ft
ft

5.3
ft
ft
ft

C1533
ft

C1073
ft

5.7
3280O

13
C113

31
C593

ft
944O
5.6

ft
71

ft
10

141OO
ft

C103
29

ft
ft

• v% P% *•*&••» .

89337
033

6/6/86

29003
18

C2. 13
ft
ft
ft
ft
ft
ft
ft
ft
*
ft
ft
ft
ft

C883
ft

C1313
ft
ft

24100
117

C103
31

C563
20

7920
C6. 13

ft
C143

ft
20

9270
ft

C 1 1 3
95

ft
ft

89384
O16

6/5/86

28001
37

ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft

[1173
ft

.[1023
ft
ft

24000
15

C123
46

C403
7.0

7750
C5.33
CO. 18

C103
ft

10
12400

ft
[133

42
ft
ft

89339
013

6/5/86 6

29001
1

ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft

116
ft

233
ft

9.8
3240O

14
C113

31
107
7.O

moo
15
ft

C193
ft

IO
1460O

*
C133

48
ft
ft

89855
Blank
/S/86

Tr i p
Blank

ft
ft
ft
ft
ft
ft
ft
ft
*
ft
ft
ft
ft
ft
V
0
L
ft
T
I
L
E
5

O
N
L
V

89313
O1O

6/5/86

Fiald
Blank

C4.63
C5.93

ft
ft
ft
*
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft

C1073
ft
ft

26
ft

5.3
ft
ft
ft
ft
ft
ft
ft

C2.83
ft

24
ft
ft

89391
6686

6/6/86

Trip
Blank

8.0
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft
ft

C1353
ft

C3.O3
ft
ft

C 12403
C7. 13
C8. 13

30
[863

IO
C1713
C5.23

CO. 183
C233

ft
IO

C282O3
ft

C4.93
30

ft
54

ft Balow Mathod Dataction Limit.
C 3 Valua la»» than dataction l i m i t apacifiad in lab contract
(b) Compound alco appaarad in analyet* of laboratory blank.



COMPUCHEM SAMPLE NUMBER
WCC SAMPLE NUMBER

SAMPLING DATE

SAMPLING LOCATION

FIRST ROUND PRIVATE DOMESTIC WELL SAMPLING ANALYSES (cent.)

89377
O43

6/6/66

Fiald
Blank

Mathylana Chlorida C4.B3
Acatona C7.4Db

Diathyl phthalata *
1,1 D i ch1oroathana *

1 , 1 , 1 Trich I oroathana
Tr i ch 1 oroathana
Tatrach1oroathana

Di-n-butylphthalata C2.0
To1uana

Ethyl Banzana
trans-1,2 - d i ch1oroathana

Ch1orodana
Ch1oroform *

Bromod i ch1oromathana *
A1urn inum 222
Araan i c #
Barium C3.83

Bary Hi urn *
Cadm i um *
Calcium C13203
Chromium 17
Cobalt C153
Coppar 31
Iron C5OD
Laad C2.1D

Magnaaium C1963
Manganaaa C5.53
Marcury 0.24
Nickal C201

Potacaium #
Silvar 10
Sodium 9O20

2 Thallium C l l l
H Vanadium 30
x Zinc *

Cyan i da *
O Phano1ao

£t Notas: All concantrations raportad in ppb.
Cj * Balow Mathod Dataction Limit.
U> [ 3 Ualua lass than dataction l i m i t spacifiad in lab contract

(b) Compound also appaarad in analysis of laboratory blank.



ROUND ONE
POTABLE WELL SAMPLE

TENTATIVELY IDENTIFIED COMPOUNDS

Block 230001 29002 28001 29002 29002 23001
Lot 28 33 37 11 24 23
Sample No. 014 015 016 021 022 037

•Ethane, 1,1,2-
Trichloro-1,
2,2-Trifluoro 10 12 12 4

2H-3,9A-Methano-l-
Benzoxepin,Octahydro-
2,2,5A,9-Tet 12

• 1,3-Cyclopentanedione,
2-Chloro- 40

3H-l,2-Dithiol-3-One,
j 4,5-Dimethyl- 22

, l-Penten-3-One,M4-
| Chlorophenyl)- 15

1,3-Cyclopentanedione,
2-Chloro- 38

1 *1
1 lH-Indol-4-OL,3-

Methyl- 49
I
( l-Penten-3-One,l-

(4-Chlorophenyl)- 30

' 1,3,5,7-Cyclooctatet-
1 raene 9
, ————————————————————————————————————————————————

1 * Described as possible laboratory contaminant.
Note: All concentrations in ppb; all concentrations are estimated.
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APPENDIX G
AQUIFER TEST DATA

oo
RB87-133G
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TABLE G-l
THEB SOLUTIONS TO PUMPING TEST DATA

Well

Pumping Well

MW-9D

MW-9D

MW-10D

MW-10D

Description

Recovery

Drawdown

Recovery

Drawdown

Recovery

Logs

.60

.65

.59

.58

.56

Logt

1.33

.58

1.63

.88

1.60

s(ft)

3.98

4.43

3.87

3.80

3.63

t (min)

21.38

3.80

42.66

7.59

39.81

T (gpd/ft)

7,141

6,416

7,344

7,479

7,829

r(f t)

NA

200

200

650

650

S

NA

.032

.415

.007

.039

Notes:

1. All match points used u = .1, W(u) =1.0

2. Drawdown data from the pumping well, and drawdown and recovery data from 7D, 11D and 15D were not
analyzed because the data plots could not be matched to the The is type curve.
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PUMPING WELL. DRAWDOWN
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PUMPING WELL. RECOVERY
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WELL 7D. DRAWDOWN
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TABLE G-2
JACOB SOLUTIONS TO PUMPING TEST DATA

Well

Pumping Well

Pumping Well

MW-9D

MW-9D

MW-10D

MW-10D

Description

Drawdown

Recovery

Drawdown

Recovery

Drawdown

Recovery

r( f t )

0

0

200

200

650

650

t (min) T (gpd/ft) S

8.9xl03

8.1xl03

O.W 7.3xl03 1.5xlO'5

8.lxl03

0.88 8.5xl03 O.^xlO'5

9.<fxl03

RB87-133Td

T9CT TOO H1W
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46.0

4«.0 _

SO.O

52.0

MTHD/RHMW PUMP TEST
PUMPING WELL, DRAWDOWN

TRANSMISSIVITY - 8.9 x 103 GAL/DAY/FT (JACOB METHOD)

Q-248GAL/MIN
Ah • 7.32

NOTES:
1. DATA POINTS REPRESENTED BY SOLID SQUARES

NOT USED FOR REGRESSION ANALYSIS
2. DISCHARGE DIVERTED FROM WATER TOWER TO

STORM SEWER AT 55 MINUTES
i i i i i

1.00 10.00
1 I
100.00 1000.0

TOO ELAPSED TIME IN MINUTES
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0.200 _

0.250 _
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0.400 _

0460

0.500

MTHD/RHMW PUMP TEST
MW-7D, DRAWDOWN

TRANSMISSIVITY • 3.3 x 103 GAL/DAY/FT (JENKINS-PRENTICE METHOD)

x-400 FT
V 21.19 min
S - 10-4 (ASSUMPTION, MEAN VALUE FOR A CONFINED AQUIFER)

NOTE:
DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS

esc: TOO

i i r r r T i i i i
0.000 2.000 4.000 6.000 6.000 10.000 12.000 14.000 16.000 18.000 20.00C

SQUARE ROOT OF ELAPSED TIME IN MINUTES
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MTHD/RHMW PUMP TEST
MW-7D, DRAWDOWN

TRANSMISSIVITY - 6.6 x 10* GAL/DAY/FT (JACOB METHOD)
STORATIVITY " 1.9 x 1(T3 (JACOB METHOD)

Q-248GAL/MIN
r-700FT

Ah-0.66
t0- 69.18 MIN

NOTE;
DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS
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1 ' ' ' I

10.00 100.00
n
1000.0

TOO HIM ELAPSED TIME IN MINUTES
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MTHD/RHMW PUMP TEST
MW-9D, DRAWDOWN

TRANSMISSIVITY - 7.3 x 103 GAL/DAY/FT (JACOB METHOD)

0-248GAL/MIN
Ah »9.01

NOTES:
1. DATA POINTS REPRESENTED BY SOLID SQUARES

NOT USED FOR REGRESSION ANALYSIS
2. DISCHARGE DIVERTED FROM WATER TOWER TO

STORM SEWER AT 55 MINUTES

99£T

1.00

H1W

l i I i |
10.00

I I I I

100.00
1 I
1000.0

ELASPED TIME IN MINUTES



_ / _

fc
Ul

Z

ooIte.Q

0.0

2.0

4.0

6.0

e.o

10.0

12.0

14.0

10.0

18.0

20.0

22.0
1.00

MTHD/RHMW PUMP TEST
MW-9D, RECOVERY

TRANSMISSIVITY « 8.1 x 103 GAL/DAY/FT (JACOB METHOD)

Q - -248 GAL/MIN
Ah - -8.108

NOTE:
DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS

n
10.00 100.0C

I I I I I

1000.0

ELAPSED TIME IN MINUTES
9SCT TOO H1W



D
R

AW
D

O
W

N
 (

F
T
)

o o

O
l 

-H

IS
«

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I

II ^ ^ 2
 

3
9

P
 z I1 ii O -0

i.



UJ
UJ

2
O
O

<
DC
Q

2.0 _

4.0

6.0

6.0

10.0" _J

12.0

14.0-

16.0>

18.0

20.0

MTHD/RHMW PUMP TEST
MW-10D, DRAWDOWN

TRANSMISSIVITY- 8.5 x 103 GAL/DAY/FT (JACOB METHOD)

Q-248GAL/MIN
Ah - 7.68

NOTES:
1. DATA POINTS REPRESENTED BY SOLID SQUARES

NOT USED FOR REGRESSION ANALYSIS
2. DISCHARGE DIVERTED FROM WATER TOWER TO

STORM SEWER AT 55 MINUTES
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1000.0
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MTHD/RHMW PUMP TEST
MW-9D, RECOVERY

z

8
I
Q

JENKINS-PRENICE METHOD
NO LINEAR FIT

9 11

SQRT T (MIN)

13 15
i
17 19
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MTHD/RHMW PUMP TEST
MW-10D, RECOVERY

TRANSMISSIVITY - 9.4 x 103 GAL/DAY/FT (JACOB METHOD)

O--248GAL/MIN
Ah --6.99

NOTE;
DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS
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0.5 _j
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2.5

3.0
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4.0

4.5

TRANSMISSIVITY -1.7 x 104 GAL/DAY/FT (JACOB METHOD)
STORATIVITY - 1.6 x 10'6 (JACOB METHOD)

Q-248GAL/MIN
r • 1468 FT

Ah -3.92
t0-61.66MIN

NOTE;
DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS

MTHD/RHMW PUMP TEST
MW-11D, DRA WDOWN

I I I I I I
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4.000 _

MTHD/RHMW PUMP TEST
MW-11D, DRAWDOWN

4.500

TRANSMISSIVITY - 6.4 x 103 GAL/DAY/FT (JENKINS-PRENTICE METHOD)

x- 220 FT
V 9.35 min
S » 10-4 (ASSUMPTION, MEAN VALUE FOR A CONFINED AQUIFER)

DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS
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MTHD/RHMW PUMP TEST
MW- 15D, DRAWDOWN

m mm

TRANSMISSIVITY -4.4 x 103 GAL/DAY/FT (JENKINS-PRENTICE METHOD)

* -600 FT
to-92.72 min
S -10-4 (ASSUMPTION. MEAN VALVE FOR A CONFINED AQUIFER)

NOTE:
DATA POINTS REPRESENTED BY SOILD SQUARES
NOT USED FOR REGRESSION ANALYSIS
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MTHD/RHMW PUMP TEST
MW-15D, DRAWDOWN

TRANSMISSIVITY - 2.9 x 104 GAL/DAY/FT (JACOB METHOD)
STORATIVITY » 3.4 x 10"4 (JACOB METHOD)

Q-248GAL/MIN
r-1386 FT

Ah -2.22
t0-107.15 MIN

NOTE;
DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS
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PROGRAM SLUGT, VERSION 3, JAN. 1985

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG- TEST DATA BASED ON TWO ANALYTICAL APPROACHES-
(II METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL. 3, NO. 1 OF WRR ENTITLED

•RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER' I
121 METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO. 3 OF WRR ENTITLED

'A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONF1NED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS' I

PROJECT NO.: 87NOOOO

SITE LOCATION: MTHO/RHMW

FIELD INVESTIGATOR: Carl

CLIENT: NJDEP

DATE OF SLUG TEST: 3 Nov 1986

WELL NO. : MW-2O

INPUT DATA ARE:

INNER CASING DIAMETER « 6.00 INCHES
INNER SCREEN OR OPEN-HOLE DIAMETER - 6.00 INCHES
DIAMETER OF DRILLED HOLE * 6.00 INCHES
ESTIMATED POROSITY OF GRAVEL PACK > .30

NUMBER OF HEAD-TIME DATA POINTS *

LENGTH OF SCREEN OR INTAKE PORTION * 129.00 FEET
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN * 127.90 FEET
THICKNESS OF SATURATED AQUIFER ZONE = 128.00 FEET
FALLING-HEAD INDEX = 0 I'l' IF FALLING, '0' IK RISING)

8

TIME
(t«cond» I

15.00
50.00
110.00
200.00
290.00
380.00

500.00

HEAD
I FEET I

6.750
5.910
4.820
3.790
2.890
2.290
1.960
1.680

SUCCESSIVE COMPUTED
VALUES FOR HO

I FEET »

6.7739
6.8126

TOO



;__ y __ __ ___

METHOD OF COOPER, BREDEHOEFT AND PAPADOPULO3

COMPUTED RESULTS: '

ALPHA

1.000*-01

1.000*-02

1.000*-03

1.000«-04

1.000«-OS

1.000*-06

1.000*-07

i.ooo*-oe
1.000*-09

1.000.-10

NOTE:

STORATIV1TY

l.OOOe-01

1.000«-02

1.000*-03

1.000*-04

1.000*-OS

1.000*-06

1.000*-07

1.000«-OB

1.000*-09

l.OOOft-10

TRANSMISSIVITY

MEAN
TRANSMIS-
SIVITY

1.0 15*- 04

1.987* -0*

3.034.-04

4. 077*- 04

5. 105*- 04

6. 116*- 04

7.119*-04

8. 113*- 04

9.103*- 04

1.009.-03

UNITS ARE IN

MEAN
PERMEA-
BILITY

7. 927* -07

1.553* -06

2.370*-0«S

3.18<5«-0(5

3.988* -06

4. 779* -06

5.561*-06

6. 339* -06

7.112e-06

7.BBO*-06

FT*t2/i*conda

MINIMUM
TRANS.

1.655e-06

5.316*-06

2.144*-05

4. 552* -05

7.061e-OS

9. 538*- 05

1.19S*-04

1.433e-04

1.672e-04

1.901c-04

AND PERMEABILITY UNITS ARE IN

MAXIMUM
TRANS.

1.679«-04

2. 820*- 04

3.942*-04

5.036«-04

6. 112*- 04

7.178«-04

8.241*-04

9. 359*- 04

1.0SO*-03

1.168*- 03

RATIO OF
•T' RANGE TO
TBAR

1.638106

1 . 392267

1 . 228723

1.123514

1 . 059007

1.017667

.989712

. 976892

.969895

. 969965

FT/s«cond«

ROOT MEAN
SQUARE OF

TIME
DEVIATIONS

159. OS

105.85

77.92

63.41

54.92

49.70

46.12

43.51

41.53

40.02

DIFFERENCE
IN RMS

.00

53.17

27.93

14.51

8.49

5.22

3.58

2.61

1.98

1.51

69£T TOO H1W

METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY - 3.83*-06 FT/i«cond» = 1.17«-04 CM/seconds

TRANSMISSIVITY > 4.90*-04 FT»t2/i*conds

COMPUTED RESULTS USING DIAMETER OF CASINO AND SCREEN:

PERMEABILITY - 3.83*-06 FT/»*cond« . 1.17«-04 CM/»*cond»

TRANSMISSIVITY - 4.90*-04 FTltt2/»«eond«
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PROGRAM SLUGT, VERSION 3, JAN.' 1985

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
111 METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL. 3, NO. 1 OF WRR ENTITLED

•RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER' I
121 METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO. 3 OF WRR ENTITLED

'A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS' I

PROJECT NO.: B7NOOOO CLIENT: NJDEP

SITE LOCATION: MTHD/RHMW DATE OF SLUG TEST: 1 Dec 1986

FIELD INVESTIGATOR: Carl Vart*r«Blan

WELL NO. : MW-4D

INPUT DATA ARE:

INNER CASING DIAMETER * 6.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION - 130.00 FEET
INNER SCREEN OR OPEN-HOLE DIAMETER - 6.00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN » 130.00 FEET
DIAMETER OF DRILLED HOLE - 6.00 INCHES THICKNESS OF SATURATED AQUIFER ZONE -= 130.00 FEET
ESTIMATED POROSITY OF GRAVEL PACK . .30 FALLING-HEAD INDEX - 0 ('!' IF FALLING, '0' IF RISING!

NUMBER OF HEAD-TIME DATA POINTS « 8

TIME HEAD
I seconds I I FEET I

60.00 4.000
90.00 2. 880
120.00 2.010
150.00 1.360
180.00 .890
210.00 .590
240.00 .460
270.00 .380

SUCCESSIVE COMPUTED
VALUES FOR HO

I FEET I

8.0093
8.6730
9.0354
8.7497
8.3399

TOO H1W



METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS

COMPUTED RESULTS: '

1
1
1
1
1
1
1
1
1
1

ALPHA

.000«-01

.000*-02

.000«-03

.000*-04

.000*-05

. 000«-06

.000*-07

.ooo«-oa

.000*-09

.000*- 10

NOTE:

STORATIVITY

1. OOOe-01

1.000*-02

1.000«-03

1.000*-04

1.000*-OS

1.000*-06

1.000*-07

i.ooo*-oa
1.000*-09

1.000*-10

TRANSMISSIVITY UNITS ARE IN

MEAN
TRANSMIS-
SIVITY

1.063*- 03

1.51B«-03

1.959*- 03

2. 306* -03

2.594*-03

2. 987*- 03

3. 432*- 03

3. 963*- 03

4.419*-03

4. 838*- 03

MEAN
PERMEA-
BILITY

8.

1.

1.

1.

1.

2.

2.

3.

3.

3.

175*-06

168* -05

507* -OS

773* -05

995* -05

298*- 05

640*- OS

04Be-05

399* -05

722* -OS

FT«t2/t«condft

MINIMUM
TRAMS.

*

9

1

1

2

2

3

3

4

4

«ttt*ftft««*tt«*ft«««««««**»ttf*t*tftt*ftttttt*«««*ftt«f*t*«tt*«*tt

METHOD OF BOUWER

COMPUTED RESULTS USING

.798* -04

.650*- 04

.4S3e-03

.946*-03

.330e-03

.706*-03

. 178e-03

.Slle-03

. 043«-03

.471«-03

tttttttttflttffftKIH

AND RICE

AND PERMEABILITY UNITS ARE IN FT/s«conds

MAXIMUM
TRANS.

1

2

2

2

3

3

3

4

4

5

»ff

.641«-03

.022C-03

.393*- 03

.795*-03

.027* -03

.466*- 03

.696*- 03

.328*- 03

.930*-03

.4370-03

ffffffff ffffl

RATIO OF ROOT MEAN
'T' RANGE TO SQUARE OF
TBAR TIME

DEVIATIONS

1 . 092866 74 . 90

.695886 47.83

.479555 31.75

.368083 20.41

.268404 17.78

.254365 15.42

.150763 9.11

.206252 12.95

.200790 12.62

.199688 11.51

t«»K*«KKtt«t«««K«ftt«K«*Kft«Ktt«l

DIFFERENCE
IN RMS

.00

27.07

16.08

11.33

2.64

2.36

6.31

-3.84

.33

1.10

l*KK*tt»ttttt«*

DIAMETER OF DRILLED HOLE:

PERMEABILITY - 1.49*- 05

tAW~ ̂ *D
FT/*econd» < 4.54c-04 CM/ s *c ends

TRANSMISSIVITY > 1.93e-03 FT»f 2/t*cond«

TOO H1W

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY • 1.49.-OS FT/t«cond« . 4.54*-0* CM/sccondt

TRANSMISSIVITY » 1.93*-03 FTfli2/«*condi
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PROGRAM SLUOT, VERSION 3,JAN.' 1985

THIS PROGRAM CALCULATES MEAN TRANSHISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
111 METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3,NO.1 OF WHR ENTITLED

'RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER' I
12) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED

'A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS' I

PROJECT NO.: 87NOOOO CLIENT: NJDEP

SITE LOCATION: MTHD/RHMW DATE OF SLUG TEST: 1 D*c 1986

FIELD INVESTIGATOR: Carl Vart«r«tlon

WELL NO.: MW-6D

INPUT DATA ARE:

INNER CASING DIAMETER • 6.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION » 60.00 FEET
INNER SCREEN OR OPEN-HOLE DIAMETER « 6.00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 62.31 FEET
DIAMETER OF DRILLED HOLE • 6.00 INCHES THICKNESS OF SATURATED AQUIFER ZONE = 60.00 FEET
ESTIMATED POROSITY OF GRAVEL PACK = .30 FALLING-HEAD INDEX « 0 I'l' IF FALLING,'0' IF RISINGI

NUMBER OF HEAD-TIME DATA POINTS * 8

TIME HEAD
Itcconds I (FEET)

5.00 1.560
10.00 1.430
40.00 1.040

1 70.00 .720
100.00 .550
130.00 .420
190.00 .370
310.00 .330

SUCCESSIVE COMPUTED
VALUES FOR HO

(FEET)

1.2030
1.4444
1.5909
1.6140

ZLZ\ TOO H1W



METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS

COMPUTED RESULTS:

ALPHA

1.000*-01

1.000*-02

1.000.-03

1.000*-04

1.000*-OS

1.000.-06

1.000*-07

i.ooo«-oa
1.000.-09

1.000*-10

NOTE:

STORATW1TY

1.000*-01

1.000*-02

1.000*-03

1.000*-04

1.000«-05

1.000*-06

1.000.-07

1.000*-OB

1.000*-09

1.000*-10

TRANSMISSIVITY

MEAN
TRANSMIS-
SIVITY

3. 656*- 04

7. 043*- 04

1.079* -03

1.454*- 03

1.822* -03

2.1B7.-03

2. 547*- 03

2.904.-03

3.259.-03

3.60<S«-03

UNITS ARE IN

MEAN
PERMEA-
BILITY

<5.093«-06

1.17Ji«-05

1.798* -OS

2. 424* -OS

3. 037* -05

3. <54S*- OS

4. 245*- OS

4.841*-OS

5. 432* -05

6.010*-05

FTf t2/»econdt

MINIMUM
TRAMS.

2.567e-05

1.439*-04

3.852*-04

6. 634* -04

9. 392* -04

1.209*-03

1.474*-03

1.725* -03

1.916*-03

2. 055* -03

AND PERMEABILITY UNITS ARE IN

MAXIMUM
TRANS.

6.035«- 04

1.027*- 03

1.443*-03

1.8(62* -03

2.310*-03

2.75<S*-03

3.195e-03

3. 632* -03

4. 066m- 03

4. 498*- 03

RATIO OF
•T' RANGE TO
TBAR

1 . S807S<S

1 . 2544 1 1

.981046

. 823906

.751956

.707373

. 675697

.656544

. 659546

. 677530

FT/s*cond«

ROOT MEAN
SQUARE OF

TIME
DEVIATIONS

42.36

36.83

39.08

41.78

43.67

45.06

46.06

46.81

47.44

49.33

DIFFERENCE
IN RMS

.00

5.53

-2.2S

-2.70

-1.90

-1.38

-1.00

-.7b

-.62

-1.89

METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY • 2.4B*-05 FT/tcconds - 7.56e-04 CM/«*cond»

TRANSMISSIVITY « 1.49*-03 FT**2/t*conda

TOO HJ.W

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY - 2.48«-05 FT/second« » 7.56*-04 CM/t*cond»

TRANSMISSIVITY * 1.49*-03 FT«*2/*econdt



PROGRAM SLUOT. VERSION 3, JAN.' 19BS

'— THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
111 METHOD OF COOPER, BREDEHOEFT AND PAPAOOPULOS, 1967 (ARTICLE IN VOL.3,NO.1 OF URR ENTITLED

'RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER'I
121 METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED

'A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS' I

PROJECT NO.: 87NOOOO CLIENT: NJDEP

SITE LOCATION: MTHD/RHMW DATE OF SLUG TEST: 3 Nov 1986

FIELD INVESTIGATOR: Carl Vart«r«»lan

WELL NO.: MW-7D

INPUT DATA ARE:

INNER CASING DIAMETER « 6.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 108.00 FEET
INNER SCREEN OR OPEN-HOLE DIAMETER « 6.00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN « 108.00 FEET
DIAMETER OF DRILLED HOLE • 6.00 INCHES THICKNESS OF SATURATED AQUIFER ZONE > 108.00 FEET
ESTIMATED POROSITY OF GRAVEL PACK « .30 FALLING-HEAD INDEX • 0 I'l' IF FALLING,'0' IF RISING)

NUMBER OF HEAD-TIME DATA POINTS =» 8

TIME HEAD
(««cond» I I FEET I

60.00 1.800
90.00 1.240
120.00 .980
150.00 .810
180.00 .540
210.00 .430
240.00 .350
330.00 .260

SUCCESSIVE COMPUTED
VALUES FOR HO

I FEET I

2.3855
2.9597
3.0573
3.0792

TOO



METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS

COMPUTED RESULTS: '

ALPHA

1.000*- 01

1.000*-02

1.000«-03

1.000*-04

1.000*-OS

1.000*-06

1.000*-07

1.000*- 08

l.OOOt-09

1.000*- 10

NOTE:

STORATIVITY

1.000*-01

1.000*-02

1.000«-03

l.OOOe-04

1.000*-05

1.000*-06

1.000*-07

i.ooo*-oa
1.000.-09

1.000*-10

TRANSMISSIVITY

MEAN
TRANSMIS-
SIVITY

6. 036*- 04

9.618«-04

1.320*- 03

1.672* -03

2. 022*- 03

2.316*-03

2.594*-03

2. 875* -03

3.191*-03

3. 536* -03

UNITS ARE IN

MEAN
PERMEA-
BILITY

5. 5S9e-06

8. 906* -06

1.222C-05

1.5*8* -05

1.873*- 05

2.144.-OS

2. 4 02*- 05

2.662«-05

2. 954* -05

3. 274*- 05

FT««2/i*cond*

MINIMUM
TRAMS.

2.852* -04

6.312*-04

9. 958* -04

1.350*-03

1.702e-03

1.736* -03

1.830*- 03

2.173«-03

2.610e-03

3. 054*- 03

AND PERMEABILITY UNITS ARE IN

MAXIMUM RATIO OF
TRANS. 'T' RANGE TO

TBAR

8. 176* -04

1.165*- 03

1.507e-03

1.847*- 03

2.205*-03

2. 572*- 03

2. 936*- 03

3. 297*- 03

3. 595* -03

3.974«-03

.881931

. 555483

.387000

.297082

.248702

. 360769

.426684

. 390992

.308717

.260281

FT/Becond*

ROOT MEAN
SQUARE OF

TIME
DEVIATIONS

53.67

28.43

18.18

14.93

14.30

32.11

36.82

31.66

24.11

17.57

DIFFERENCE
IN RMS

.00

25.24

10.25

3.25

.63

-17.81

-4.71

5.16

7.55

6.54

MIV-7D

TOO HiW

METHOD OF BOUUER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY * 1.35«-05 FT/«eeond» « 4.1Ce-04 CM/seconds

TRANSMISSIVITY • 1.4S*-03 FT«»2/s*cond«

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY » 1.35e-05 FT/»«cond» - 4.10*-04 CM/«*condm

TRANSMISSIVITY * 1.45«-03 FT««2/»econd«



— J. —
PROGRAM SLUGT, VERSION 3,JAN.'1985

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
111 METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3,NO.1 OF WRR ENTITLED

'RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER' I
121 METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED

'A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONF1NED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS'1

PROJECT NO.: 87NOOOO CLIENT: NJDEP

SITE LOCATION: MTHD/RHMW DATE OF SLUG TEST: 2 Dec 1986

FIELD INVESTIGATOR: Carl Varteceilan

WELL NO.: MW-13D

INPUT DATA ARE:

INNER CASING DIAMETER « 6.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION =• 230.00 FEET
INNER SCREEN OR OPEN-HOLE DIAMETER » 6.00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN « 230.00 FEET
DIAMETER OF DRILLED HOLE « 6.00 INCHES THICKNESS OF SATURATED AQUIFER 7.ONE = 230.00 FEET
ESTIMATED POROSITY OF GRAVEL PACK < .30 FALLING-HEAD INDEX « 0 ('!' IF FALLING,'0' IF RISING!

NUMBER OF HEAD-TIME DATA POINTS = 8

TIME HEAD
(seconds I I FEET I

60.00 2.440
90.00 1.940
120.00 1.620
150.00 1.460
180.00 1.400
240.00 1.180
300.00 1.020
360.00 .910

SUCCESSIVE COMPUTED
VALUES FOR HO

I FEET I

2.5170
2.6299
2.7785
3.0299
3.3408

. i I \A

TOO



METHOD OF COOPER, 8REDEHOEFT AND PAPAOOPULOS

COMPUTED RESULTS: '

ALPHA

1.000.-01

1.000«-02

1.000*-03

1.000*-04

1.000*-OS

1.000*-06

1.000«-07

1.000*-08

1.000.-09

1.000*-10

NOTE:

STORATIVITY

1.000.- 01

1.000«-02

1.000*-03

1.000*-04

1.000«-05

1.000«-06

1.000*-07

I.OOO*-OB
1.000«-09

1.000*-10

TRANSMISSIVITY

MEAN
TRANSMIS-
SIVITY

2. 032* -04

3. 964*- 04

5. 958*- 04

7. 925*- 04

9. 855*- 04

1.176* -03

1.365* -03

1.552*- 03

1.736*- 03

1.924*- 03

UNITS ARE IN

MEAN
PERMEA-
BILITY

8.834e-07

1.723* -06

2. 590* -06

3. *46*- 06

%.285e-06

5.1U.-06

S. 933* -06

6. 748* -06

7.5S8«-06

8.363*-06

FT»«2/»econd«

MINIMUM
TRAMS.

1.171*-0*

3.0B3*-0'i

%.978*-0'»

6. 386* -0*

7.780*-0%

9.161*-04

1.053* -03

1.1B9«-03

1.325* -03

l.*60*-03

AND PERMEABILITY

MAXIMUM
TRAMS. '

2.340*-0<»

*.727*-04

7. 133*- 04

9. 560*- 04

1.191.-03

1.424*-03

1.654*- 03

1.883*-03

2.110*-03

2.336«-03

UNITS ARE IN

RATIO OF
V RANGE TO
TBAR

.575491

.422373

.361748

.400567

.418730

.431693

.440509

.446806

.451877

.455584

FT/»«cor»d*

ROOT MEAN
SQUARE OF

TIME
DEVIATIONS

15.93

19.61

27.32

31.72

34 . 23

35.93

37.07

37.93

38.61

39.13

DIFFERENCE
IN RMS

.00

-3.67

-7.71

4.40

-2.51

-1.70

-1.14

-.86

-.68

-.52

TOO HIM

METHOD OF BOUUER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY » 4.49*-06 FT/t*cond» => 1.37«-04 CM/»«cond«

TRANSMISSIVITY - 1.03«-03 FT«»2/»*condc

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY » 4.49c-06 FT/»*cond« • 1.37e-04 CM/c*cond*

TRANSMISSIVITY - 1.03e-03 FT»«2/«*cond»



PROGRAM SLUGT, VERSION 3,JAN.' 19B5

THIS PROGRAM CALCULATES MEAN TRANSMISSIVIT1ES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
111 METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3.NO.1 OF WRR ENTITLED

'RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER'I
131 METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED

'A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS' I

PROJECT NO.: B7NOOOO CLIENT: NJDEP

SITE LOCATION: MTHD/RHMW DATE OF SLUG TEST: 1 Dec 19B6

FIELD INVESTIGATOR: Carl Vart«r**lan

WELL NO.: MW-14D

INPUT DATA ARE:

INNER CASINO DIAMETER « 6.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION • 131.00 FEET
INNER SCREEN OR OPEN-HOLE DIAMETER • 6.00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN » 137.80 FEET
DIAMETER OF DRILLED HOLE - 6.00 INCHES THICKNESS OF SATURATED AQUIFER ZONE * 131.00 FEET
ESTIMATED POROSITY OF GRAVEL PACK • .30 FALLING-HEAD INDEX • 0 ('!' IF FALLING,'0' IF RISING)

NUMBER OF HEAD-TIME DATA POINTS - 8

TIME HEAD
l«*cond« I I FEET I

90.00 6.360
150.00 5.260
210.00 4.260
270.00 3.490
330.00 2.790
390.00 2.190
450.00 1.830
570.00 1.120

SUCCESSIVE COMPUTED
VALUES FOR HO

(FEET I

9.0484
8.8659
8.8991

8ZCT TOO H1W



METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS

COMPUTED RESULTS:

ALPHA

1.0006-01

1.0006-02

1.0006-03

1.0006-04

1.0006-05

1.0006-06

l.OOOe-07

l.OOOe-08

l.OOOe-09

1. OOOe-10

NOTE:

STORAT1VITY

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

0006-01

OOOe-02

OOOe-03

0006-04

0006-05

0006-06

0006-07

OOOe-08

OOOe-09

OOOe-10

TRANSMISSIVITY UNITS ARE IN

MEAN MEAN
TRANSMIS- PERMEA-
SIV1TY BILITY

1.8066-04

3.1996-04

4.6216-04

6.0226-04

7.4016-04

8.7646-04

1.0056-03

1.122e-03

1.2506-03

1.3826-03

1

2

3

4

5

6

7

a

.379e-06

.4426-06

.5286-06

.5976-06

.6506-06

.6906-06

.672e-06

.5646-06

9.5426-06

1.05Se-05

FT*»2/sftconds AND PERMEABILITY UNITS ARE IN FT/»*cond»

MINIMUM MAXIMUM RATIO OF ROOT MEAN
TRANS. TRAMS. 'T' RANGE TO SQUARE OF

TBAR TIME
DEVIATIONS

8.7316-05 3.1226-04

2.2296-04 4

3.7546-04 5

S. 2606- 04 7

6.65le-04 8

8.0146-04 1

9.3506-04 1

1.0686-03 1

1.1726-03 1

1.3296-03 1

.5366-04

.911«i-04

.285e-04

.6586-04

.0026-03

.0866-03

. 1936-03

.3286-03

.462e-03

1.245257

.721000

.466631

.336384

.271228

.228791

.150711

.111682

. 124869

. 096252

160

92

62

46

37

31

20

14

17

12

.24

.78

.02

.56

.54

.59

.18

.98

.68

.14

DIFFERENCE
IN RMS

.00

67 . 46

30.76

15.46

9.02

5.95

11.42

B.20

-2.70

5.54

/VW-I4D

METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY « 4.34e-06 FT/seconds = 1.326-04 CM/seconds

TRANSMISSIVITY « S.686-04 FT»*2/seconds

6Z£T TOO HiW

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 4.346-06 FT/seconds = 1.32e-04 CM/scconds

TRANSMISSIVITY m 5.686-04 FTt*2/»6Condi



PROGRAM SLUGT, VERSION 3,JAN. 1985

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES-
111 METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3,NO.1 OF WRR ENTITLED

'RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER* I
121 METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED

'A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS' I

PROJECT NO.: 87NOOOO

SITE LOCATION: MTHD/RHMW

FIELD INVESTIGATOR: Carl Vart«r««lan

CLIENT: NJDEP

DATE OF SLUG TEST: 1 Dec 1986

WELL NO.: MW-15D

INPUT DATA ARE:

INNER CASING DIAMETER - 6.00 INCHES
INNER SCREEN OR OPEN-HOLE DIAMETER • 6.00 INCHES
DIAMETER OF DRILLED HOLE • 6.00 INCHES
ESTIMATED POROSITY OF GRAVEL PACK • .30

NUMBER OF HEAD-TIME DATA POINTS

LENGTH OF SCREEN OR INTAKE PORTION • 22*.00 FEET
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN * 226.60 FEET
THICKNESS OF SATURATED AQUIFER ZONE - 221.00 KEET
FALLING-HEAD INDEX « 0 I'l' IF FALLING,'0' IF RISING)

8

TIME
I••cond»

30.00
60.00
180.00
300.00
420.00
540.00
660.00
780.00

HEAD
I FEET I

4.480
3.480
1.780
1.240
.950
.770
.640
.560

SUCCESSIVE COMPUTED
VALUES FOR HO

I FEET I

3.5623
3.8115
4.0788
4.3916
4.7529

08£T TOO H1W



METHOD OF COOPER, BREOEHOEFT AND PAPADOPULOS

COMPUTED RESULTS:

ALPHA

1.000*-01

1.000*-02

1.000*-03

1.000*-04

1.000«-05

1.000*-06

1.000«-07

l.OOOtt-08

1.000*-09

1.000*-10

NOTE:

STORATIVITY

1.000«-01

1.000*-02

1.000*-03

1.000*-04

l.OOO.-OS

1.000*-06

l.OOOe-07

1.000*-OS

1.000.-09

1.000.-10

TRANSMISSIVITY

MEAN
TRANSMIS-
SIVITY

2.071*-04

3. 498* -04

4. 988*- 04

6.454*-04

7.907«-04

9.344*-0%

1.067*- 03

1.182* -03

1.301.-03

1.431«-03

UNITS ARE IN

MEAN
PERMEA-
BILITY

9.246e-07

1.562*-06

3. 227«- 06

2.881.-06

3.S30.-06

4.171«-06

*.7<S2e-06

5.277* -06

5.807*-06

6. 388* -06

FTt»2/*«cond»

MINIMUM
TRANS.

1.21̂ e-05

5. 6*9* -OS

1.312«-04

2.120«-0*

2.912«-04

3.688«-0%

4.%S3e-04

5.208C-OA

5.957«-0'»

6.699m-0k

AND PERMEABILITY UNITS ARE IN

MAXIMUM RATIO OF
TRANS. 'T* RANGE TO

TBAR

2.607A-04

%.730«-0%

6.980*-04

9.112*-0*

1.12**-03

1.334«-03

1.5*1«-03

1.748e-03

1.953* -03

2.157*-03

1.200054

1 . 190S76

1 . 136298

1 . 083172

1 . 053034

1 . 032780

1 . 027325

1.038051

1 . 043345

1 . 039279

FT/»«cond»

ROOT MEAN
SQUARE OF

TIME
DEVIATIONS

96.71

53.00

50.55

57.74

64.32

69.39

88.40

1 1 1 . 88

116.02

109.40

DIFFERENCE
IN RMS

.00

43.71

2. 45

-7.19

-6.58

-5.07

-19.01

-23.48

-4.14

6.63

T8£T TOO HJLW

METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY » 3.77*-06 FT/t*cor>d« • 1.15«-04 CM/»«cond«

TRANSMISSIVITY « 8.45*-04 FT«»2/»econd»

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY • 3.77*-06 FT/»*eondt • 1.15.-04 CM/»*cood«

TRANSMISSIVITY > 8.45«-04 FTft2/i«cond»
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TABLE H-l. INDICATOR CHEMICAL SELECTION (CONTINUED)

Substance
Priority
Group'0

Maximum
Concentration

()g/i)
RW MW

Standard
(>g/l)

1 3) 1 Detected
1 Analyzed
RM MW

\4) Blanks

Care InogenIc
Weight of Evidence
Oral Inhal

Other
Notes

Include as
Indicator
Chemical

CycIopropyI benzene NL

N-NItrosodIphenyIamIne 1

Bls(2 ethylhexyDphthlate 1

Dl-n-butylphthlate 3

Phenols 2-4

Aluminum NL

Arsenic

Barium NL

12.61

54 63

1191) 140,000

39 186"

306 2,300

51

50

1,000

NA

0/37 1/25 OK

0/37 11/25 CONT

13/27 11/25 OK

37/37 25/25 CONT

B2

1/37 - CONT

5/37 2/25 OK *

34/37 25/25 CONT

Detected In only two wells No
In 1982. Unclear whether
analysis was done at other
sampling dates. Not
detected In Rl sampling.

Found In monI tor Ing we11. No
One sample only.

82 Found In monitoring wells No
only, below level of
standard.

Minimal contamination. No

* "Some phenols are 82 No
weighted, others are not
listed.

All are I I below detection. No
so estimated except for 3
samples. Trip: 11351
Field: 222 )g/l

A * Was not detected In Yes
duplicate sample. Some
other values above
detection limits.

4 of the 37 were above Yes
level of detection.

HIM



TABLE H-1. INDICATOR CHEMICAL SELECTION (CONTINUED)

Substance

Maximum Carcinogenic
Priority Concentration Standard(3) * Detected Weight of Evidence
Group ()g/l> . Og/l) 1 Analyzed14' Blanks Oral Inhal

ou uu ou uui\if mt IMI nm

Include as
Other Indicator
Notes Chemical

Bery111urn

Cadmium

Calcium

Chromium

Magnesium

17

9.8

NL 336,000 2,230,000

117 406

Cobalt

Copper

Iron

Lead

NL

3

NL

1

81

196

3,840

2,170

98

581

165,000

786

NL 75,600 193,000

1000

10

50

1,300

50

0/37 16/25 CONT

9/37 1/25 OK

37/37 25/25 CONT

3/37 16/37 CONT

33/37 14/25 CONT

37/37 23/25 CONT

36/37 25/25 CONT

30/37 17/25 CONT

37/37 25/25 CONT

B1

NA

NA

Bt Carcinogen. Present
above detection l i m i t
In MW30 & MM3S, MM30
possible grout contamina-
tion, other values
below detection limit.

B1 Carcinogen. Only 4
occurrences above detection
limit, no level reported >
twice the detection limit.

Two highest readings In
MM30, possible grout
contamination.

A Carcinogen - high cone.
Two highest readings In
MW30; possible grout
contamination; also In
MM3S.

High cone, when compared
with standard.

Yes

No

No

Yes

No

No

No

Yes

No

f8CI TOO HiW



TABLE H-l. INDICATOR CHEMICAL SELECTION (CONTINUED)

Maximum Carcinogenic Include as
Priority Concentration Standard (3) 1 Detected Weight of Evidence Other Indicator

Substance

Manganese

Mercury

Nickel

Potassium

Silver

Group'1' Og/D ()g/l) * Analyzed14' Blanks Oral
RM MM RM MM

NL 295 6,370 - 33/37

2 0.24 0.44 2 20/36

1 71 340 ( 350 / 32/36

It, 9001 56,600 - 4/36

3 180 36 50 21/36

23/25 CONT

2/25 CONT

7/25 CONT A

24/25

7/25 CONT

Inhal Notes Chemical

-

-

A Carcinogen. Eight readings
above detection limit.
highest In MM3D, also In
MM3S. Possible grout
contamination In MM3D.

-

Frequently detected, one

No

No

Yes

No

Yes

Sodium 57,900 88,400 36/36 25/25 CONT

reading In RM above
standard, 24 readings above
detection limit.

American Heart Association
suggests 20 mg/l. EPA does
not have health based
standard.

No

Thallium

Vanadium

Zinc

Cyanide

4

-

2

1

15.51

42,600 225

205 958 5,000

99 - 750

3/36

33/36

36/36

1/36

-

15/25

25/25

0/25

CONT

CONT

CONT

OK -

No

No

No

No
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(1) Priority Group from Federal Regulations.
(2) Maximum concentration detected In any of the sampling rounds, data from Table B-l.
(3) Standard referenced In Table 2-1.
(4) Number of times the contaminant mas detected/number of samples analyzed Is for date from the most recent sampling rounds (1986).

Tables In Appendix B.
(5) Carcinogenic weight of evidence for oral and inhaled exposures from ICF, 1986.

NL - Not Listed
CONT - Contamination In blanks
RM - Residential W e l l
HW - Monitoring Melt
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TABLE H-2. BASIC PROPERTIES OF INDICATOR CHEMICALS

Trlchl oroethene

Tetrach 1 oroethene

Chlordane

Arsenic

Barium

Bery 1 1 1 urn

Chromium

Lead

Nickel

Silver

CAS
Number

79-01-6

127-18-4

57-74-9

7740-38-2

7740-39-3

7440-41-7

7440-47-3

7439-92-1

7440-02-0

7440-22-4

Mo 1 ecu 1 ar
Formu 1 a

C2HCI3

c2c.4

C10H6CI8

As

Ba

Be

Cr

Pb

Nl

Ag

Molecular
weight

131.40

165.85

409.80

74.92

137.33

9.01

51.996

207.2

58.69

107.87

Phase Dens 1 ty
at 25*C g/ml

liquid 1.464

liquid 1.62

viscous llq.

solid 5.727

solid 3.6

solid 1.85

sol Id 7.20

solid 11.288

solid 8.9

solid 10.5

Solubility
In Mater
mg/L

1.10 x 103

1.50 x 102

5.60 x 10"'

Insol.

decomposes

1 nso 1 .

Insol.

Insol.

Insol.

Insol.

Boiling Melting
Point *C Point *C

87 -73

121 -19

decomposes

613 sublimes 817

1640 725

2500 1287

2642 1900

1740 327.4

2837 1550

2000 960.5

Vapor
Pressure
mm Hg Color

58 colorless

14 colorless

1 x 10~5 amber

0.00 gray, shiny

0.00 yellowish,
white

0.00 gray

0.00 steel gray

0.00 bluish-white,
s 1 1 very gray

0.00 lustrous
white/silver

0.00 white
metallic

H1W



TABLE H-3. DOT HAZARD CLASS AND CHEMICAL FATE DATA FOR INDICATOR CHEMICALS

0
O

CO
CO
CO

DOT HAZARD CLASS
49 CFR 172

Log
Kow

Koc
ml/g

Henry's Law
Coefficient
atm/m3/mol

Fish
BCF
(I/kg)

Trlchlorethene

Tetrachloroethene

Chlordane

Arsenic

Barium

Bery111 urn

Chromium*3

Chromium

Lead

Nickel

Silver

*6

No DOT Hazard Class (ORM-A) 2.38
Toxic by Inhalation

No DOT Hazard Class (ORM-A) 2.6
Moderately toxic

Flammable Liquid 3.32
Toxic by Ingest Ion. Inhalation
and contact

POISON B NA
Highly toxic by Inhalation
and ingestIon

No DOT Hazard Class NA

POISON B NA
Highly toxic by Inhalation

No DOT Hazard Class (ORM-E) NA
Carcinogenic

No DOT Hazard Class (ORM-E) NA
Carcinogenic

POISON B NA
Toxic by Inhalation and
IngestIon

POISON B NA
CarcInogenIc/Tox I c

Various Hazard Classes NA
depending on compound

126

364

NA

NA

NA

NA

NA

NA

NA

NA

9.1 x 10~3

2.59 x 10~2

1.4 x 105 9.63 x 10~6

NA

NA

NA

NA

NA

NA

NA

NA

10.6

31

1.4 x 104

44

NA

19

16

16

49

47

3.08 x 103

1. Koc estimated by the following equation: log Koc =• (-0.55* logs) + 3.64 (Note: S In mg/l I
2. NA « Information not available
3. Log of the octanol water partitioning coefficient



TAbLE H-4. SCONINu FUN INDICA1ON CHtMICOC ScLELTlGN

c c
pluMe pluae
Mak. Mean

cone. (a) cone, (b)
"

araenic
tr ichloroethene
ch 1 orof ore
chloraane
t et r acn 1 oroet hene
bi«l2-ethylnenyl>phthalate
cnroMiu«
nickel
•etnylene chloride
bery 1 1 1 ue,
cad«t UM

bariuM
vanad i ue)
• 1 1 ver
armenic
lead
nickel
tnctiloroethene
ant 1 Mony
copper
zinc
caaMiue.
Mercury
pnenola
di-n-butylphthalate
1,2-0 ichloroetnene
tet rach 1 oroet hene
1, 1-dichloroetnane
ethyl benzene
toluene
Metnylene chloride
dietnyipnthalate
1, 1, 1-tricnloroethane
iron
Mangane»e
chroMiuM
cyanide
cniorofonn
beryl IIUM
pyrune
tnalliuM
cnloroane

(ug/l>

166
63O
13
1.3
43
16
406
340
24
17
9. a
2300
42600

iao
166
8170
340
630
114
sai
956
9. a
0.44
34
to
£3
43
a. 6
3.3
3
24
&a
3.7

163000
637O
406
94
19
17
1O
3.3
1.3

<ug/ll

13.40
S3. 7O
6. OU
0.30
6.40
3. Ill

2̂ « ao
31. MO
4.90
3.30
3.0O

173.63
601.39
14. 9O
I3.4U
•JO. iO
3i.au
33.70
63.04
73. 09
I03.au
S.uO
0.21
14.01
1O. OO
3.79
6. 4O
3.22
3.33
3.00
4.90
IO.77
3.23

a 736. b7
336. Ol
22. ao
12. 4/
6.00
3.30
IO.OO
9.31
O. SO

T
tomcity

NL/PC factor (d>
(c) (oral.

PC
HC
PC
PC
PC
fC
PC
PC
PC
PC
PC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NL
NC
NC
NC
NC
NC
NC
NC
NC
NC
NL
NC
NC
NC
NC
NC
NC
NC

Mater, only)

4. 07E»00
4. 2̂ »E-O3
3. 63£-O«£
4. 3aE-ul
6. fibt-Oj
3. 7 IE-04

NA
NA
NA
NA
NH

4.O6E+00
1.43t-Ol
2.00E-K)1
I.Bot>OI
a. 9jE-Ol
4. 2tot»UO
i.o3E+oo
4. 33t*OO
7. I4E-01
l.O/t-Ol '
4. 4b£»oO
l.e«t.T01
l.OuE-Ol
3. a IE-01
3. 2HE-O2
9. E*£t— 04
2. SBE-U2
1. lOt-Oi
3.2UE-O3
9. aut-O4
2. 67E-04
7. 3JC-O4

NA
NA
NA
NA
NA
NA
NA
NA
hA

CT/IS CT/I8
(Man) (Mean)
le>

757. O
2. a
1. 1
0.6
0.3d
O. O27

.

9364.O
6091. a
3600.0
3 J4S. 0
1937. a
1446.4
6A&.3
493'.9
414.6
102.5
43.6
a. i
3.4
3. a
1.3
O. 4
0.2
0. 1
O. O3
O.OtZ
O.O13
0.003

(e)

34.3
0.2
O. 3
0.2
O.Ob
0.002

706.3
114.6
298. O
241.2
80. 6
220.7
36.4
274.2
32.2
11. 1
22.3
3.9
1.4
3. a
0.3
0.1
O. 1
O.I
0. O3
0.003
0.003
O.OU2

Tent at i ve Tent at l ve
rank rank
(Maul (M

1
2
3
4
3
6
/
a
9
10
11
1
2
3
4
3
6
7
a
9
10
11
12
13
14
13
16
17
ia
19
20
21
22

ean)

1
3
2
4
3
6
7
a
9
10
11

1
6
2
4
7
3
a
3
9

11
10
12
14
13
13
16
17
ia
19
2O
21
22

calciuM 2230000 101606.73
Magnet > UM
aluMiriuM
•OdlUM
pota*»lUM
COD* 1 t
*c»tone
n- r. 1 1 ro»od i pheny 1 an i ne
oroMOo icn lorOMethane

a. pluMe MaH. concentration
b. oluMe Mean concentration

193OOO
I4OOOO
att4OO
36600

*a
60
10
3

baaed on
baaed on

c. PC indicate* potential carcinogen,

19343. 04
6676.au
13244.43
4143.43
£1. 16
lu. 14
10. W
3. Ou

all MM and NU
ail HW and RM
NC indicates

data Mlth tne exception of
data Hitrt tne exception of
non-care i nogen.

tne lot
tne ICH

cal background •
cal background •

ielia MU
tell* MM

d. tomcity factor* fro* ExniDtt C-3 and C-4, Superfund PuD'l ic Healtn Evaluation Manual, Oct.
e. CT and IS liated together since for this eingie nedia, mingle route calculation CT • IS • cone. 1C) > toxicity factor<T)
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Ennrontntntal Hratth Pcrypeclii-ts
Vol. Si. pp. JU-JIS, 1985

Human Exposures to Volatile Halogenated
Organic Chemicals in Indoor and Outdoor
Air
by Julian B. Andelman*

Volatile halogenated organic chemicals are found in indoor and outdoor air. often at concentrations
substantially above those in remote, unpopulated areas. The outdoor ambient concentrations vary con-
siderably among sampling stations throughout the United States, as well as diurnally and daily. The vapor
pressures and air-water equilibrium (Henry's Law) constants of these chemicals influence considerably
the likely relative human exposures for the air and water routes.

Volatilization of chemicals from indoor uses of water can be a substantial source of exposure, as shown
for radon-222. Measurements of air concentrations of triehloroethylene (TCE) in showers using TCE
contaminated groundwater show increases with time to as high as one-third of occupational threshold
l imit values. Using a scaled down experimental shower, such volatilization and subsequent decay in air
was also demonstrated.

Using a simplified indoor air model and assuming complete volatilization from a full range of typical
water uses within the home, calculations indicate that the expected air inhalation exposures can be
substantially higher than those from ingestion of these chemicals in drinking water. Although the reg-
ulation of toxic chemicals in potable water supplies has focused traditionally on direct ingestion, the
volati l ization and inhalation from other much greater volume indoor uses of water should be considered
as well.

Introduction
As measurement capabilities increase along with

awareness and concern about the releases to the air of
a variety of volatile organic chemicals, some systematic
monitoring has been instituted to assess the range and
variabilities of likely human exposures, particularly in
outdoor ambient air. and more recently indoor air as
well. Because of the wide use of petroleum and other
fossil fuels and the volatility of many of their chemical
components, aliphatic and aromatic hydrocarbons have
been widely studied both in outdoor and indoor air. Thus
for example, Simoneit has shown that aerosols from
urbanized areas of the western U.S. contain extractable
organic matter composed mainly of petroleum residues
(I). A National Academy of Sciences report notes that
a variety of aromatic and aliphatic hydrocarbons have
been detected in indoor air (£).

However, there has been increasing attention to low
molecular weight, volatile, halogenated compounds be-
cause of their wide use, well-known toxicological effects,
and awareness of their presence in the environment that

•Center for Environmental Epidemiology ami Department of In-
dustrial Kmirunnu-mal Health Sciences, Gnuluatc School of Public
Health. University of Pittsburgh. I'iit.-burgh. I'A 15201.

results in actual or potential human exposure*, such as
from contaminated groundwater and improperly man-
aged hazardous waste sites. An example of an evalua-
tion of such exposures to and risks from some of these
chemicals is found in a publication of the National Acad-
emy of Sciences (J) which shows that indoor and outdoor
air exposures for many of these chemicals can be as
important as those from food and water. Because these
and other low molecular weight halogenated organics
are potential agents of chronic human disease, the nor-
mally low air exposures are of concern and need to be
assessed further. The focus of this paper will then be
on such compounds in indoor and outdoor air, with par-
ticular attention to the chlorinated methanes and eth-
ylenes for which the environmental data base has begun
to be developed.

Three separate aspects will be addressed. First will
be a discussion of physicochemical characteristics that
will affect the movement and interactions of volatile
chemicals between gaseous, aerosol and water phases.
Second, will be a brief survey of several chlorinated
methanes and elhylenes in indoor and primarily outdoor
air. Finally, there will a discussion of one particular
route of indoor release of volatile chemical*, namely
from potable waters used within home* This will in-
clude an evaluation of parameter.* that wil l affect human
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\
*

exposures from this route, evidence of such releases
within homes, and experimental simulation of such
emissions.

Physicochemical Aspects
The volatilization of chemicals into air has physico-

chemical components that affect the likely concentra-
tions that can occur, as well as the fraction that may be
found in the particulate as compared to the gaseous
state. Of direct interest are the vapor pressures of the
pure compound PA, expressible in such units as mm Hg
(torr) or atmospheres. Table 1 shows such values of
vapor pressure at 2o°C for several anthropogenic or-
ganic chemicals, along with their Henry's Law coeffi-
cients H, which is the ratio of their air concentrations
in equilibrium with those in water. Thus, at equilibrium
with PA (having units of atm) and the water concentra-
tion Cw (in units of mole/m3)

PA = ffCV (1)

H is often conveniently estimated as the ratio of the
vapor pressure of a pure compound divided by its water
solubility (7).

Table 1. Henry's Law constant and vapor pressure at 25"'C for
several anthropogenic chemicals.

Table 2. Concentrations of several volatile organic chemicals in
Los Angeles rainwater.*

Compound
Tricholoroethylene
Benzene'
Aroclor 124S*
Lir.dane'
DOT"

Vapor pressure, mm Hg
74'
95

4.9 x 10'4
9.4 x 10'*
1.0 x 10'r

H. atm-m' mole
9.9 x lO'1"
5.5 x 10°
3.5 x 10 '
4.9 x 10':
3.9 x 10"V

'Data of Dillinget al. (;).
'Data of Roberts and Dandliker (5).
'Data of Makay and Leinonen (6).

Although there is the temptation to define volatile
chemicals of interest simply as those with vapor pres-
sures above a given value, e.g.. 1 mm Hg, the H values
are also of importance. The larger the H, the greater
is the likely human exposure through the air route for
a given vapor pressure. A possible reference point in
this regard is that value of H which would correspond
to equal quantities of the chemical in 20 m3 of air and 2
L water, the approximate daily amounts taken in by
reference man (5). On this basis with the use of Eq. (1),
the criterion value of H would be 2.5 x 10"* atm-m3/
mole, which would satisfied by all the compounds in
Table 1 except for lindane. As is apparent, compounds
with widely different vapor pressures can meet the cri-
terion of H being greater than 2.5 x 10"°.

The Henry's Law relationship is also relevant to the
concentrations of volatile organic chemicals that may be
found in rainfall, such as those reported by Kawamura
and Kaplan (9) as shown in Table 2. Their presence is
not unexpected in those ambient atmospheres contain-
ing these compounds in the gaseous state, since the

Compound
1,2-Dichloroethylene
Chloroform
1,1,1 -Trichloroeth ylcne
Tetrachloroelhylcne
Toluene

Concn. ng'L
230
250
69
21
76

'Data of Kawamura and Kaplan (9).

large surface to mass ratio of the water droplets in
precipitation encourages the rapid equilibration be-
tween the air and water phases. For example, for te-
trachloroethylene using an H value of 1.5 x 10"* atm-
m'/mole at 25°C (5) and the rain concentration of 21 ng/L
shown in Table 2, one calculates a corresponding air
equilibrium concentration of 7200 ng.'m3, which is not
substantially different from the range of means of 2000
to 4000 ng/mj for several U.S. cities reported by Singh
et al. (10).

Another essential physicochemical interaction is that
discussed by Junge, namely, the likely sorption of a
volatile component onto aerosols (11). Using the well-
known Langmuir absorption relationship, he calculated
the expected absorbed fraction of volatile chemicals as
a function of aerosol concentration and vapor pressure
of the pure compound. His calculations showed that as
the aerosol surface concentration per volume of air 9
increases, so does the fraction 6 of the volatile chemical
absorbed onto the aerosol surface. Using a typical upper
limit of 9 for urban aerosols of 2 x 10"3, his relationships
indicate that only for vajwr pressures greater than 10"4

mm Hg will d> be small and most of the volatile cherr.ical
exist in the unsorbed vapor form. As shown in Table 1,
the vapor pressures of lindane and DOT are well below
this value, while those of trichloroethylene, benzene,
and Aroclor 12-1S arc well above it.

Jungc's analysis docs not address specifically the ex-
pected increase in sorbability onto aerosols containing
organic matter. Nevertheless, this concept is an im-
portant one. Thus both high values of H and the vapor
pressure of the pure compound are necessary for volatile
organic? to constitute an important source of exposure
in the gaseous state. If sorbed onto aerosols, such com-
pounds can also clearly constitute a health hazard. How-
ever, their behavior and potential for removal are
different than when in the gaseous state. Such controls
on the distribution of volatile organic chemicals between
the gaseous state, aerosols, and water need to be under-
stood and considered in assessing human exposures to
such chemicals in air.

Field Surveys
Two recent field surveys of outdoor air concentrations

in U.S. cities are of particular interest in that they
include low molecular weight volat i le halo^enated or-
ganic chemicals. One is by SiniiSi et al. which was a
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study in iy$0-lflSl of seven widely scattered cities (10).
The second investigated three urban areas in New Jer-
sey in 1981-19S2, as reported by Markov et a). (1-2).

A summary of some of the results of these studies is
shown in Table 3 for several chlorinated methanes and
ethylenes. For comparison, surface level background
concentrations are shown, based primarily on data from
a Pacific marine site at 40° N. In every instance, with
the exception of the New Jersey values for carbon tet-
rachloride, the mean concentrations are substantially
above background, and quite variable among the cities.
The maximum values reported by Singh et al. (70) and
shown in Table 3 range from 100 to 1000 times the
background concentrations. Also, the variability among
cities is substantial. For seven U.S. cities (Table 3), the
range of the means varied from a factor of about two
for tetrachloroethylene to as high as seventeen for
dichloromethane.

Diurnal variations can be quite pronounced as shown
for trichloroethylene (TCE) in Houston and Denver by
Singh et al. (10). For both cities the concentrations were
considerably above the remote area background con-
centration of 15 ppt (parts per trillion), and the late
night concentrations were distinctly higher than those
in the daytime. The mean diurnal concentrations were
as high as 400 to 500 ppt. Knowledge of such variations
are of importance in assessing human exposures and in
undertaking a sampling program.

Similarly, substantial daily variations were also found
for TCE in three cities in New Jersev in the summer

of 1981, as reported by Markov et a!. (;.'). They noted
that 90% of TCE is used for deceasing and cleaning
metals, and that peak concentrations are likely to reflect
such regional meteorological events as stagnation. They
found that such peak concentrations of volatile organics
in the summer of 1981 were as much as two to ten times
the seasonal average, and that these occurred during
periods of stagnation and a high pressure system. A
comparison of the geometric mean concentrations in ppb
for four halogenated organic chemicals during these ep-
isodic periods with the means for the full six week sam-
pling period in 1981 is shown in Table 4 for the three
New Jersey cities. In Newark and Elizabeth all the
mean halogenated organic chemical concentrations were
higher in the episodic periods.

It is also of interest to compare indoor and outdoor
concentrations for these chlorinated volatile organics,
although data collected systematically for this purpose
are not generally available. Such indoor air measure-
ments have been made by Marsch and Rassmussen, as
reported by the National Academy of Sciences (J). The
range of these reported concentrations are shown in
Table 5 for dichloromethane, chloroform, and carbon tet-
rachloride along with the corresponding outdoor air con-
centrations from Table 3. The range of the indoor
concentrations is considerable and can be substantially
greater than background. Nevertheless, it is typically
within the general range encompassed by the outdoor
air measurements. However, it should be emphasized
that the comparative data do not reflect a study of spe-

Table 3. Outdoor air concentrations for several U.S. cities for selected chlorinated organics.

Air concentrations, put iVA')

Compound
Dichloromethane
Chloroform
Carbon tetrachloride
Trichloroethylene
Tetrachloroelhylene

Seven
Range

of means
390-6.760
81-900

130-400
96-230

290-590

U.S. cities.

Max.
.yr.ooo

5.100
2.900
2.500
T.iiOO

19SO-19J1'

Background
50
•-M

135
15
50

Staten
Iflam!
l.r.io

IV)
310
1TO
290

New

Newark
350
60
10

500
450

Jersey,

Eliz.
i30
100

10
270
310

19S1'

Canulen
720
40
10

210
240

' Data of Singh el al. (10). arithmetic means, one week poriod.
'Data of Markov et al. '/.?). geometric means. *:x week? in summer.

Table 4. Ambient air concentrations of chlorinated tolatile organics in three New Jersey cities
in ovidanl episode and other periods.'

1

Compound
Vinyli<)ene chloride
Mclhylt-nc chloride
Trichloroethylene
Pcrthlorocthvlene

ChloriiiH'.'.ii

EF"
0.59
o.v;
O.'W
i).56

New »rk
S\VC

D.:JS
u..»5
0 50
0.45

LF
07>
027
!>.'!}
0 7n

volatile organic.*.
Kliiaboth

S\\G'
o.:i5
0.23
0.27
031

ppb

KP1

o.:u
0 48
0.23
0.26

Caniden
SWG<

0.36
0.72
0.21
0.24

"D.ita of H.irkiA vi a I U.'l.
Kpi-ml,.- |vri 'i<)> :t.--iK-i:r.i-'l wi th
Six »vek>- m -«inv;ric mean*.

l oMibnt (7 19-21. -'5-5. 1

O
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Table 5. Comparison of some indoor and outdoor air concentrations for chlorinated mMhancs.

r • Air concentration*, ppt (V'V)

"ompound
•ichloromethane

chloroform
Carbon tetrachloride

Range
of means
390-6.760
81-900

130-400

Outdoor air*

Max.
57,000

5,100
2,900

Background
50
20

135

Indoor air*
(range)

170-U.OOO
14-730

140-460
'Data of Singh et al. I/O), arithmetic means, seven cities.
'NASdataU).

cific indoor sites relative to their corresponding outdoor
xations.

t
Indoor Volatilization from Water

I Volatilization of chemicals from indoor uses of water
can be a substantial source of human exposure as dis-
pssed by Prichard and Gesell for radon-222 (13). As
I town in Table 6, indoor water uses other than for
Lnnking and kitchen constitute the greatest sources of
radon release, the efficiency.of Iraiisfex-fojijadon from
| ^ter to air varying from 30lo_9<35L-lh.e-li^ightedmean

eing o(Ky. These data indicate that the volatilization
'from indoor water uses can be quite variable and
substantial.

I Wadden and Scheff U-i) have discussed the various
lodels used to estimate expected indoor pollutant con-

•x^eentrations, including one- and multidimensional models,
. "s well as empirical models based on statistical evalu-
J tion of concurrent indoor and outdoor air concentra-
* vions and other relevant terms. The single compartment!
model has been widely used and can be greatly simpli'

I *.ed to include a mixing factor k to take into account
I icomplete air mixing, along with the rate of air exf
change with the outdoors, q. -————————'

" On using such a model for indoor volatilization of
J hemicals from water, the expected steady-state air
1 oncentration 0A can thus be calculated simply from and
is proportional to a source term S for airborne or volatile

• materials with units of mass per hour, such that

SKkq) (2)

I"or k and q values of 0.15 and 338 mVhr) respectively,
'A becomes equal to O-OZ^TWherefTie source is the

water used indoor*. S is simply the product 30CW, where
30 L/hr is a typical indoor water use for a family of four

I nd CH is the concentration in the water of the chemical
| f interest. It is assumed the latter is completely vol-
atilized. Substituting these relationships into Eq. (2)

."no obtains
J CA = O.GCw (3)

Thus, the expected air concentration is simply directly
proportional to the water concentration, the propor-

^ionalily constant Ix-imj 0.0 L in'. The corresponding
ilnnensionk'ss constant is 0 :< 10 '. This number is useful

to compare with the dimensionless H values, which for
trichloroethylene is about 0.4. The significance is that
when the H value is substantially above the indoor air
source term constant, the tendency to reach equilibrium
is displaced greatly in the direction of essentially com-
plete volatilization. Whether this in fact will occur will
depend to a great extent on the time of exposure to air
and the surface area of the water use.

The next question is that of the relative exposures to
a volatile pollutant from the ingestion and inhalation
routes. Taking adult man as an example, one can use a
daily respiratory volume of 20 m3 and a daily water
intake of as much as 2 L or as little as 0.15 L. which
encompass a likely range that can be encountered (S).
The daily ingestion from water of a volatile constituent
is then calculated simply by multiplying the concentra-
tion in water (mg'L) by either 2 or 0.015. Using Eq. (3)
to estimate CA from the volatilization process, the daily
intake from air is the product of 20 times CA, the air
concentration. The resulting relationships are pre-
sented in Table 7 for the generalized water concentra-
tion of a constituent Cw and a specific example of the
latter, namely, 0.01 mg/L. It is apparent that exposure

Table 6. Radon release from domestic use of water containing
radon, 1000 pCi L.*

Daily
Use consumption. L
Showers
Tub baths
Toilet
Laundry
Dishwasher
Drinking and

kitchen
Cleaning
Total

150
150
365
130
55

30
10

890

Transfer
efficiency. <*

63
47
30
90
90

30
90

RaHon
liberated. pCi

94.500
70.300

109. .WO
MT.iKK)
49.300

9.000
9.'JOO

4i<<.<."»0
'Data of Prichard and Geseil UJ).

Table 7. Estimated indoor inhulxtion and ingest iun exposures
for an adult male from volatile chemicals in water using a

one-compartment indoor air quality model.

Water
concn.

Cu
0.01

Air

0~12

Uptake, mg'day
2 L

in take

S

u r> L
ii'.I.i-.v
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from the air route is substantially greater than that from
water ingestion using this single-compartment air model •
and the assumptions stated above. If a daily ingestion
of 2 L is assumed, the air uptake is higher by a factor
of 6. This ratio becomes much larger, namely 80, if the
smaller estimate of 150 mL per day is used for water
ingestion. One should be cautious, however, in using
these ratios as more than an example of the relative
uptakes that can occur via the drinking water and air
inhalation routes within the home. Nevertheless, they
do indicate the possibility of substantially greater air
exposures to volatilized constituents from water used
within the home and, therefore, the need to consider
this route of exposure in assessing possible health ef-
fects from such contaminants in potable water suppb'es.

Couch and Andelman (15) investigated the possible
volatilization of trichloroethylene (TCE) into indoor air
within buildings in a small community using individual
wells obtaining water from an aquifier measured to con-
tain about 40 mg TCE
. By using a continuous real-time monitor with an in-
frared detector, measurements were taken in closed
rooms in two homes and a small municipal building on
one day in July 1983. Prior to turning on water in bath-
rooms," no TCE could be detected in the indoor air above
the detection limit for the instrument, namely 0.5 mg/
m3. However, TCE was readily detected in the bath-
rooms with water running. The air concentration levels
increased with time as shown in Table 8, as expected.
In home B, the highest concentration measured after
17 min of the shower running was 81 mg/nT1, approxi-
mately one-third of the American Conference of Gov-
ernment Industrial Hygienists (ACGIH) time-weighted
threshold limit value of 270 nig/m* for the work envi-
ronment (16). To estimate the possible dose within these

Table 8. Indoor air concentrations of tricholoroclhylene (TCE)
in buildings using wel l water containing TCE, ca. 40 mg L.'

Location
Municipal bldg.

Ladies rest room.
water running

Home A
Kitchen
Bathroom.

shower on

Home B
Bathroom.

upstairs.
shower on

Bathroom.
downstairs.
f how or on

Time Cor.cn. mg m1

12:20 PM

1:34 PM
1:53
1:56
2:01
2:03

2 2>) PM
2:27
2:30
233
2:37

3.0S P.M
3:17
:):24

35

XD"
32
4*
07
72

ND
iy
35
40
81

NO
64
t>7

homes from these shower inhalation exposures, one can
take a value of about 40 mg/m* as the average air con- •
centration during the shower period. Assuming 1 hr per
week in the shower and an air breathing volume of 1.2
m3 in that hour, this would correspond to a potential
intake of 48 mg TCE/week (neglecting any question of
the fraction of the dose that is absorbed). If one also
assumes an ingestion of the contaminated water of 150
mL/day (2.1 L/week), the water dose if 42 mg TCE/
week, indicating that shower air and ingestion doses
are comparable. One would also expect an increased air
dose from exposure elsewhere in the home as a result
of TCE volatilizing from other water uses.

10

2
8

JO 40 W «0 100
TIMEGnin)

•Data of Couch ami Ai:<!v!::un u.'.i.
1 ND - not ilotcctvii ;il-j\t.- d-.'ti'tti'jn limit uf '1.5 nij.' m'

FiCCRE 1. TCE in air withdrawn from shower.

Experiments have been undertaken by Couch and
Andelman (15) to simulate the air exposure? that can
be encountered in showers using water contaminated
with volatile chemicals, initially trichloroethylene (TCE).
Some early results are given in Figure 1. which shows
the build-up of TCE in air withdrawn from the shower
at two sampling positions. When steady state \vas
reached after about 55 min the injection of TCE was
discontinued, and the subsequent decay was also mon-
itored. The air withdrawal rate was 0.05 shower vol-
umes/min; the shower volume, 0.1 m*; the water flow
rate, 0.2 L/min; TCE water concentration. 3.S mg/L:
and the water temperature, 23"C.

Although the TCE is injected continuously, as it vol-
atilizes it is expected and was found that the air con-
centration did level off to a steady state, the
concentration at which the rate of volatilization equals
the rate of withdrawal by the controlled air How. There
is evidence for nonuniform air mixing, as shown in Fig-
ure 1 by the higher steady-state air concentration with
the lowered sampling position. It was calculated that if
the TCE were to volatilize completely, the predicted
uniformly mixed steady-state concentration would have
been 152" mg TCE m''(0.7G mg TCK min 1 input to the
shower divided by 0.005 L a i r 'm in wi thdrawn from
shower), substantially higher than the measured values

o
o

CO
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'1 and 86. The lower values could indicate incomplete
v, itilization, but incomplete mixing, as noted above.

] ikely to have accounted for a good part of the
fuerence.
It is apparent from such experimental and field stud-

I that both high point-source exposures, as well as
re generalized high indoor air levels can arise by

olatilization of chemicals from indoor water uses. Since
j"»ny groundwater supplies are known to be contami-
J .ed by volatile chlorinated organics, this route of ex-
bure should be considered in assessing sources of
ndoor air pollutants, as well as in the development of

I julations to limit such exposures from public water
pplies.

pummary and Conclusions
{ Low molecular weight volatile organic chemicals of
inthropogenic origin, including chlorinated compounds,
ire widely distributed in urban ambient air at concen-

ations substantially above background levels in re-
1 ote areas. Not unexpectedly they can also be found
at similar concentrations in indoor air. Although the

I itdoor air concentrations are typically in the range of
«ls per billion and lower, there are considerable diur-

ial and longer time variations which should be consid-
ered in estimating human exposures. Many of these
j impounds are likely or suspect human mutagens or

M-cinogens, so that continuing surveillance and as-
^ ^ j s s m e n t of the human exposures and possible health

offects is prudent.
The indoor and outdoor air concentrations of volatile

I hemicals in the gaseous state are greatly influenced by
physicochemical properties, especially solubility in

!

;vater, vapor pressure of the pure compounds, their
bility to sorb onto air particulates, and the rates at

.vhich they can volatilize from aqueous solution. Such
properties will affect not only their ultimate concentra-

t ions in ambient outdoor air. but also indoor air expo-
I -ures. Lower aqueous solubility will increase the

likelihood of their being found in the gaseous state, as
will high vapor pressure. Even with volatilization, re-

I luccd vapor pressure will increase the likelihood of their
I >orption onto air particulates.

Volatilization of chemicals from indoor water uses is

I of growing interest and concern, particularly as water
supplies become increasingly contaminated. Resulting
indoor air exposures and the factors that can influence
them need to be further characterized. Although the

I regulation of toxic chemicals in potable water supplies
has focused traditionally on direct ingestion. the vola-
tilization and inhalation from other much greater vol-
ume indoor uses of water should be considered, with

j focus also on the large exposures that can result from
1 bathing and showering.

The author gratefully acknow lodues the supixjrt for this rt-svxrch
by the U.S. Environmental Protection Aponcy (El'A) under ci*»p-
crative aitmrmcnt No. CR-810543 bvtwccn the EFA Office of Re-
search and Development. Washington, DC and the University of
Pittsburgh Center for Environmental Epidemiology.

Although the work described in this article has been funded by the
United States Environmental Protection Agency through a cooper-
ative agreement with the University of Pittsburgh, it has not been
subjected to EPA peer and administrative review policy and therefore
does not necessarily reflect views of the Agency and no official en-
dorsement should be inferred.
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TABLE H-1. INDICATOR CHEMICAL SELECTION

Substance
Priority
Group' "

Max I mum
Concentration

RW MW

Standard
Og/D

(3) I Detected
* Analyzed
RW M

X4) Blanks

Carcinogenic
Weight of Evidence
Oral Inhal

Other
Notes

Include as
Indicator
Chemical

TetrachIoroethene 126) 43 7/37 4/25 OK B2 B2 Detected In wells 1979
through 1986. Low
levels.

Yes

Ethyl benzene 5.3 680 1/37 0/25 OK Only detected once,
low concentration

No

Chloroform

ChIordane

1191

0.76 1.3

100

0.5

1/37 4/25

1/37 1/25

OK

OK

B2

B2

B2 One high reading In 1982, No
detected a total of six
times since 1979, other
levels range 2-11 ppb.

62 Low level contamination Yes
one residential well, one
monitoring welI 1986. High
KoC.

ToIuene 2000 1/37 0/25 OK Detected only twice over
time, once 1982, once In
1986. Low concentrations.

No

Carbon
TetrachIor Ida

1,1-01 ch I oroethene

0/37 0/25

0/37 0/25

NA

NA

B2 B2 Not detected In Rl (1986) No
samp Ies. Detected In
five Montg. township
residential wells In 1980
samp I Ing round only.

C Detected In one we 11 In No
1979 and one well In 1980
only.



TABLE H-l. INDICATOR CHEMICAL SELECTION (CONTINUED)

Maximum Carcinogenic
Priority Concentration Standard (3) § Detected Weight of Evidence

Substance Group'" ()g/l) ()g/l) 1 Analyzed14' Blanks Oral Inhal
RM MW RM MM

Include as
Other Indicator
Notes Chemical

1,2-Olchlorethane

Trlchlorofluoromethane 4

BromodIchIoromethane

1,1-01chloroethane 8.6

100

0/37 0/25 NA

0/37 0/25 NA

1/37 0/25 OK

10/37 0/25 OK

B2 B2 Detected In four Montgomery No
township residential wells
In 1982 only.

Detected In one Montgomery No
township housing development
residential well In 1980.
Detected In a couple of
other we11s whIch were not
Identified as In the
development.

Part of trihalomethanes. No
Detected In one sample
1982 one In 1986.

Low level contamination No
detected In 1986, and
1982. Detected In eight
housing development wells
1982.

1,1,1-Trlchloroethane 3

Trlchloroethene

Methylene Chloride

3.7

340 650

16 11

26 1/37 0/25 OK

21/37 8/25 OK 82

16/37 10/25 CONT 82

82

82

Low level contamination
1986. Some low level
contamination other years.

Water solubility 1.1 X 105
mg/l. Contaminant most fre-
quently detected over time.

Present In blanks at
levels as In samples.
Present In background wells.

No

Yes

No

S6£T TOO HiW
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TABLE H-1. INDICATOR CHEMICAL SELECTION (CONTINUED)

Maximum Carcinogenic Include as
Priority Concentration Standard'3' t Detected Weight of Evidence Other Indicator

Substance Group'1' ()g/l) ()g/l) I Analyzed'4' Blanks Oral
RM MM RM MM

Acetone NL 12 80 - 13/37 8/25 CONT

Dlethyl ph thai ate 4 14.21 58 - 1/37 2/25 OK

Trans-1,2-0lchloro- 3 17 25 10 10/37 3/25 OK

Inhal Notes Chemical

Low toxlclty, low level of - No
concentration with some
blank contamination.

No

Low level contamination No
ethene

0-0 i chIorobenzene

1,2,4-Trlchlorobenzene

N-ButyI-benzene

2,3-6enzofuran

NL

NL

600 0/37 0/25 NA

0/37 0/25 NA

NA

NA

Detected In two wells In No
1982 only. Not detected
In Rl samplIng.

Detected In two wells In No
1982 only. Not detected
In Rl samp I Ing.

Detected In on Iy two we11s No
In 1982. Unclear whether
analysis was done at other
samp 11ng dates. Not
detected In Rl sampling.

Detected In only two wells No
In 1982. Unclear whether
analysis was done at other
sampling dates. Not
detected In Rl sampling.

-COM000054
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APPENDIX I
PRELIMINARY CAPITAL AND O&M

COSTS FOR ALTERNATIVES 3A AND 3B
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—< TABLE I-I. PRELIMINARY CAPITAL AND O&M COSTS FOR INDIVIDUAL
[ WELL TREATMENT - AIR STRIPPING WITH

ACTIVATED CARBON ADSORPTION
i __________________________________________________
1 Capital Cost Per Individual System Cost,$

! - Foundation and Storage Facilities 3,600
! - Mech/Pumps/Disinfection 2,600

Packed Tower aeration and carbon adsorption
! system 17,200
; - Winterization 2,100

, Subtotal per Residence $25,500I
' Subtotal Capital Cost for 39 Residences $995,000

! - Analytical (Startup) 11,000
: - Engineering and Contingencies (35%) $249,000

! TOTAL CAPITAL COST FOR 39 RESIDENCES $1,255,000

Annual O&M Cost per Individual System

' - Analytical Monitoring 2,250
- Utility 150

**-* - Carbon Replacement 200
! - Miscellaneous 100
i

Subtotal per Residence 2,700

! TOTAL O&M COST FOR 39 RESIDENCES $105,000

oo

-COM000053



TABLE 1-2. PRELIMINARY CAPITAL AND O&M COSTS
FOR INDIVIDUAL WELL TREATMENT - ACTIVATED CARBON ADSORPTION

Capital Cost Per Individual System

-

-

Foundation and Storage Facilities
Mech/Pumps/Disinfection
Carbon Adsorption System
Winterization

Subtotal per residence

Subtotal Capital Cost for 39 Residences

Analytical (Startup)
Engineering and Contingencies (35%)

TOTAL CAPITAL COST FOR 39 RESIDENCES

Cost,$

3600
2600
3200
1000

$ 10,400

$406,000

11,000
142,000

$559,000

Annual O&M Cost per Individual System

- Analytical Monitoring
Utility
Carbon Replacement
Miscellaneous

Subtotal per residence

TOTAL O&M COST FOR 39 RESIDENCES

9000
100
500
100

9,700

$378,000

-I
I
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We agree that all remedial actions selected in Superfund aust be
protective of human health and the environment and attain all applicable
or relevant and appropriate requirements (unless a waiver is invoked).
The mandate that remedies be cost-effective does not, therefore, con-promise
the mandate to be protective and attain AFARs.

Furthermore* the Agency recognizes that once a requirement is deter-
mined to be relevant and appropriate, it must be attained in the remedial
action. Your statement that relevant and appropriate standards not be
•shunted aside* is fully consistent with EPA's existing policy to comply
with requirements that are determined to be applicable or relevant and
appropriate to a site*

•

Your letter asserts that there is a statutory presumption that
certain standards will be applicable or relevant and appropriate to
cleanup of contaminated ground water. While certain standards, such as
the RCRA ground water protection standard, are likely to be applicable in
many situations at CERCLA sites, it is ultimately the responsibility of
EPA under section 121 to determine what standards are applicable or
relevant and appropriate. While some general classifications can be made,
the determination of what requirements are applicable or relevant and
appropriate often will require a case-by-case analysis.. The standards
you cite, including the RCRA ground water protection standard, MCLs, MCLGs,
and water quality criteria, are potentially relevant and appropriate to
circumstances of ground water contamination. The determination of what
standards are in fact relevant and appropriate at a site must be made on
a case-by-case basis within the general guidelines of the Agency.

For this reason we cannot agree with your assertion that the law
•makes it clear* that MCLGs "must be attained by Superfund cleanups of
ground water." The law instead states that MCLGs shall be attained
"where such goals... are relevant and appropriate under the circumstances
of the release or threatened release.* There is in fact no mention of
ground water in respect to MCLGs, although the Agency recognizes that
appropriate Safe Drinking Water Act standards should be applied to ground
water that could be used for drinking.

The key issue is whether MCLs or MCLGs, or both, may be relevant and
appropriate for the cleanup of ground water that is an actual or potential
source of drinking water. Your letter asserts that *[ijn any circumstances
in which MCLs are relevant and appropriate, MCLGs are equally relevant and
appropriate.* The Agency disagrees with this interpretation* The statutory 3
language of section 121 dees not set up any such presumption. Moreover, £
differences in the way each standard is determined and in the purpose for
wMch each is derived may affect their relevance or appropriateness to 0
cleanup of ground water at a CERCLA site. For example, MCLGs are health- °
based goals set at levels at which no adverse health effects may arise,
with a margin of safety. MCLs are the legally enforceable standards for ^
drinking water, which are set as close to the health-based goal as feasible. £
These and other factors may lead EPA to conclude that an MCL, rather than £>
an MCLG, is the relevant and appropriate standard.
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In fact, the Agency believes that MCLs will generally be .the appli-
cable or relevant and appropriate requirement for determining cleanup
levels of ground water that nay be used for drinking water. The Agency
recognizes that there may be special circumstances where protection of
human health or the environment requires more stringent standards than
MCLs, as with multiple contaminants or pathways of exposure that present
extraordinary risks* In such cases, the Agency will make a site-specific
determination of the more stringent standards by considering MCLGs, our
policy on use of appropriate risk ranges for carcinogens, levels of
quantification/ and other pertinent guidelines.

EPA believes that MCLs are protective of public health. As the
legally enforceable standards under the Safe Drinking Water Act, they
represent the level of water quality that the Federal government believes
is acceptable for over 200 million Americans to consume every day from
public drinking water supplies. The Congress has provided that EPA must
consider a variety of factors, including cost and the technology available
to public treatment systems, when establishing the MCLs. EPA does not
believe that by giving EPA the authority to consider these factors when
setting MCLs the Congress has established a standard-setting process that
compromises protection of public health. Given this perspective on the
MCLs, we believe it is contradictory to expect, as a general matter, that .
a higher level of water quality must be attained at a Superfund site,
particularly where the cleanup concerns ground water that may be used in
the future, but is not currently being consumed. Moreover, in other
regulatory contexts, such as the RCRA ground water protection standards,
the Agency has considered MCLs to be appropriate for setting levels of
ground water cleanup.

* •

You raise several technical issues against the use of MCLs. You
point out that technical impracticability should not be grounds for
finding that an MCLG is not relevant and appropriate, since there is a
waiver to deal with requirements that cannot be attained. EPA agrees t
the primary motivation is to select the relevant and appropriate health
level.

You also argue that because MCLs may be based on treatment technologies
suitable for public water supplies, they cannot be appropriate for Super-
fund situations, where treatment technologies are different in both cost
and availability, While EPA considers the best technologies available to
nunicipalities in setting MCLs, the whole purpose under the Safe Drinking
Water Act is to set levels in drinking water that are protective. Moreover.
although the Superfund program may be able to afford aore expensive
technologies than public water supply systems, treatment of contaminated

• ground water at Superfund sites is often much more difficult than routine
otreatment of public water supplies* °

You also object to the Agency's use of a risk range in the determina-
tion of what standards are relevant and appropriate. We have a reapers i-
bility, however, to determine what level of cleanup is necessary to protect
public health and the environment. While relevant and appropriate require-
ments are used to achieve the requisite degree of protection, the statute
docs not direct EPA to eliminate all risk. We believe that a risk range
of 10*4 to 10-7 individual lifetime risk for carcinogens provides adequate

°
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protection of human health and provides a sound basis for determining
when requirements are relevant and appropriate. There are, of course,
other factors besides this risk range, such as non-human Impacts, which
may be used in deciding when a particular requirement is relevant and
appropriate.

We expect that MCLs for all carcinogens will be set within the risk
range that the Agency has determined is acceptable for residual risks
after control of contaminants. Furthermore * for non-carcinogens, which
are the majority of chemicals to be controlled, MCLs will nearly always
be set at the MCLG. These standards will assure that even sensitive
populations will experience no adverse health effects. Thus, there will
be no difference in the protectiveness of MCLCs and MCLs for most contam-
inants, and, as discussed above, the MCLs provide a sufficient level of
protectiveness even for carcinogens.

Finally, while Superfund actions are consistent with EPA's Groundwater
Protection Strategy, the purpose of the strategy is not to 'allow degrada-
tion," but rather to clean up ground water to its highest beneficial use.
For ground water that is or may be used for drinking, EPA applies drinking
water standards) for ground water that is not drinkable because of either
natural salinity or widespread, irreversible degradation, EPA considers
other standards of protectiveness, such as for biota or other environmental
elements.

I appreciate the opportunity to discuss with you these difficult
issues in the implementation of the new Superfund program. Z can assure
you that I and the rest of the Agency are committed to making this program
effective in protecting public health and the environment from uncontrolled
hazardous releases and past contamination. We will continue to implement
the new requirements in as expeditious and thorough a manner as possible.

ALee M. Thonas

oo
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APPENDIX J
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
* * j - WASHINGTON. O.C. 20460

MAT 211967

THC ADMINISTRATOR

Honorable James J. Florio
Chairman
Subcommittee on Commerce, Consigner
Protection and Competitiveness

Committee on Energy and Commerce
House of Representatives
Washington, D.C. 20515

Dear Mr. Chairman*

This is in response to your letter of March 27, 1987, regarding the
Agency's implementation of the Superfund Amendments and Reauthorization
Act of 1986 (SARA). You expressed particular interest in the Agency's
forthcoming interim guidance on cleanup standards, especially applicable
or relevant and appropriate requirements (ARARs), based on section 121 of
SARA. I would like to explain to you the Agency's plans regarding ARARs
and to address your concerns regarding key ARAR policy issues.

As you know, prior to SARA the Agency already had in place a policy
to comply with other Federal laws in CERCLA response actions. Section 121
in many respects codifies this policy, while extending it to include
State requirements as potential ARARs and Maximun Contaminant Level Goals
and Federal Water Quality Criteria as potentially relevant and appropriate
requirements. In addition. Congress added two waivers and eliminated one
waiver under the old policy* .

The Agency plans to implement the new compliance requirements in
several ways* Most Inportantly, we are revising the National Oil and
Hazardous Substances Pollution Contingency Plan »JiCP) to conform with 3
the new requirements of SARA, and are on schedule to complete the revisions ^
by the statutory deadline of April 1988* We are also drafting operational
guidance in the form of a Superfund Manual on Compliance with Other Laws, 0

, which will explain how to determine the ARARs for a given site and how to 2
comply with the Federal environmental statutes. Finally, we will scon be
issuing a short interim guidance on ARARs to explain the nature of these ^
requirements. §

s£>

Although your letter focuses on Maximum Contaminant Levels (MCLs) and
Maximum Contaminant Level Goals (MCLGs) under the Safe Drinking Water Act,
I would like to begin by addressing your more general remarks on determining
appropriate cleanup levels.
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Commissioner Richard T. Dewling
Department of Environmental Protection
CN 402
Trenton, Mew Jersey 08625

Dear Commissioner:

I am pleased to submit on. behalf of the Institute its
recommendations for maximum contaminant levels in drinking
water. The processes by which these levels were derived
are described in the Institute report presented on the
following pages.

We appreciate the diligence and competence of those
in the Departments of Health and, especially, Environmental
Protection who designed and supervised studies, evaluated
information, prepared reports and otherwise provided
essential staff services to the Institute.

The variety of chemicals produced and the extent of
their use have been increasing remarkably in recent years.
The sensitivity of our measurement techniques has been
improving. One of the results of these trends is more
widespread evidence,of low-level contamination of our
environment. Some of these chemicals may bring more harm
than benefit but no one is empowered to make that a bind-
ing judgment. In time the public interest may penetrate
the system that decides which chemicals are to be made
and delivered to the environment.

As you know better than we do, an element of our
environment which is vulnerable, and is of paramount public
concern, is the quality of our drinking water supplies.
Under the terms of the N.J. Safe Drinking Water Act, the
Institute is directed to recommend to you maximum contaminant
levels for chemicals listed in the law. -

Ntw Jersey Is An Equal Opportunity Employer



Commissioner Richard T. Dewling
Page 2
26 March 1987

| Available knowledge of the effect of these chemicals
upon human health is incomplete. For many of the chemicals
we seek to regulate there probably is no level below which
they are harmless. We have observed the statutory criteria,

. considered the most current and best health-effects informa-
' tion, determined analytical sensitivities, and evaluated

| existing water treatment technologies. From this review we
j have developed health-based numbers, practical quantitation

levels, and maximum contaminant levels. Generally our MCL
values are more conservative than those proposed by the EPA.
In some cases, the recommended MCL is considerably higher
than the health-based number, reflecting analytical limita-

( tions. We decided that in an enforceable regulation persons
I cannot be held to a performance standard that cannot reliably
I be measured in our best laboratories. As sensitivity improves,

the MCL should be lowered in these cases.

{ In the course of our work, we have been assured that
usable, costly treatment techniques exist to remove these

• contaminants to concentrations below the recommended levels.
' The application of treatment where it is needed should bring

these contaminant* levels as close as possible to the goal of
-*' zero.
J
i Institute members hope that these recommendations will

assist you in the difficult task of preparing the necessary
(, regulations.

We intend to submit at a later date recommendations
. concerning chemicals not listed in the statute, the conduct
I of the safe drinking water program, and needed changes in
1 the law.

I Sincerely,

Richard J. Sullivan
Chairman

RJS:jeb
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EXECUTIVE SUMMARY

Overview

Over the past ten to fifteen years, the vulnerability of our
nation's potable water supplies to organic pollutant contamination
has become increasingly evident through a variety of drinking
water quality evaluation surveys and reports of specific
contamination cases. Volatile organic chemicals (VOCs) have
received particular attention due to their potential adverse
health effects, their potential to contaminate groundwater
supplies, and the relative ease of analytical detection of these
substances. Concern has also centered around certain chlorinated
organics such as polychlorinated biphenyls and -chlorinated
pesticides, primarily due to their persistence in the environment
and their toxicity.

In the past, a number of New Jersey potable water supplies
have been demonstrated to be contaminated with generally low
levels of VOCs and chlorinated organic- contaminants. The State
Safe Drinking Water Act (P.L.1983, c.443) was amended in 1984
(A-280 amendments) to assure that all New Jersey public community
water supplies would be monitored on a routine basis for a
specified list of twenty-two VOCs and chlorinated organics, many
of which are among the most commonly detected organic contaminants
in drinking water. The comprehensive nature of the New Jersey
A-280 monitoring requirements are more extensive than those of any

i other known state or federal drinking water programs.

i The A-280 amendments also mandate the establishment of
maximum contaminant levels (MCLs) for the twenty-two specified
contaminants. Additional hazardous contaminants are to be
evaluated for possible inclusion by regulation in the A-280
monitoring and standard setting process. Maximum contaminant
levels are to be set for carcinogenic contaminants at levels which
would lead to the development of cancer in no more than one in one
million persons ingesting the contaminant over a lifetime, within
the limits of medical, scientific and technological feasibility.
The MCLs for noncarcinogens are to be established, within the
limits of practicability and feasibility, at levels which
eliminate all adverse physiological effects following ingestion.
Additional statuatory guidance regarding the state MCLs is that in
no case shall the New Jersey standards be any less stringent than
corresponding federal standards, and standards need not be
established for any hazardous contaminant until the presence of
the substance has been detected by tests required by the A-280
amendments. The owner or operator of each water system, upon
receipt of test results that confirm that an MCL has been

[ ! violated', must bring the water into compliance with the MCL within
' a year. The U.S. Environmental Protection Agency has proposed but

not yet adopted standards for eight of the A-280 contaminants.

The amendments established the New Jersey Drinking Water
Quality Institute (Institute) to provide external input into the

i l



i
overall A-280 program, the specific generation of maximum

| contaminant levels, and the selection of additional contaminants.
This Institute consists of 15 members from the public, the

. academic community, the state's water purveyors, and two state
i agencies. A listing of Institute representatives is provided in
' Appendix A. This report summarizes the initial set of

recommendations from the Institute to the Commissioner of the New
I Jersey Department of Environmental Protection. These
1 recommendations are centered around the activities undertaken by

the Institute to establish MCLs for the initial list of
i contaminants.

To derive the MCLs, the Institute evaluated three key
elements: health effects, analytical methodologies and their

j reliability, and water treatment capabilities. Adverse health1 effects were evaluated initially by categorizing the contaminants
according to the level of evidence of human carcinogenicity.
Quantitative risk assessments were then conducted based on
selected sensitive health endpoints to establish health-based
levels in drinking water. Standard analytical methods available

/ for 16 of the 22 compounds were evaluated through laboratory
j studies and an examination of available U.S. Environmental

Protection Agency data. Based upon a review of the detection and
, quantitation information provided, practical quantisation levels
i were developed. Practical quantitation levels are concentrations

at which quantitation can be achieved within defined limits of
uncertainty. Two treatment technologies, air stripping and

[ granular activated carbon contacting, were also investigated for
j the 16 contaminants. The Institute determined that it was

technologically feasible and practicable to remove these A-280
i organics from drinking water.

Recommendations

Based upon the deliberations of the Institute members,
specific recommendations for the A-280 program have been developed
and are presented in the accompanying document. The following

| list is intended to highlight the most significant recommendations:

1. Institute recommended MCLs for lifetime exposure to
• contaminants in potable water are:

- Contaminant MGL (ug/1)

j 1) Benzene 1
< 2) Carbon Tetrachloride 2 2

3) Chlordane 0.5 x
( 4) Chlorobenzene 4

5) o-Dichlorobenzene 60/0 g
m-Dichlorobenzene , 6 0 0 »->

-x " p-Dichlorobenzene 6
6) 1,2-Dichloroethane 2 £
7) 1,1-Dichloroethylene 2 . . . M
8) cis-and trans-1,2-Dichloroethylene 10 w



111
I

9) Methylene Chloride 2
• 10) Polychlorinatcd Biphenyls 0.5
• 11) Tetrachloroethylene 1

12) Trichlorobenzenes 8
13) 1,1,1-Trichloroethane 26
14) Trichloroethvlene 1
15) Vinyl Chloride 5
16) Xylenes 44

MCLs could not be established for the following
contaminants specified in the A-280 amendments
because of the lack of current standardized

I analytical methodology:, ethylene glycol, formaldehyde,
1 n-hexane, kerosene, and methyl ethyl ketone.

' 2. The Institute recognizes that the toxicological database
I for these chemicals is a constantly evolving set
t of information,- and that new advances in analytical

methodologies for the detection of organics in potable
• water may occur in the future. Maximum contaminant
: levels were set for some chemicals at concentrations
; above the health-based goals. Such MCLs were
' established at the lowest reliable quantitation
I levels based on presently available methodologies. For

these reasons, it is recommended that-the Institute
re-evaluate the MCLs at least every three years to
reflect the most current technical information.t

I 3. In addition to reporting values at or above the
practical quantitation levels determined by the
Institute, the levels at which quantitation can be
achieved with acceptable uncertainty, laboratories

, should be required to report any level of contamination
• . between the practical quantitation levels and the

: ; individual laboratory's method detection limits
! j ' (MDL). These results should be qualified as estimated
I values. This reporting is of particular importance for
t chemicals for which the health-based goal is below the

I I practical quantitation level.1 iI 4. A standardized procedure should be identified for the
I | determination of MDLs by all A-280 laboratories.
[ ] Laboratories should be required to determine MDLs for

each instrument at a set frequency.

!
r

5. Due in part to the fact that kerosene is actually a 0

( mixture of a variety of hydrocarbon compounds, the o
Institute recommends that kerosene be removed ^
from the original list of 22 contaminants. An MCL for ^
one component of kerosene, benzene, has been recommended. £
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